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PREFACE TO FOURTH EDITION. 


Owing to my absence from England at the time of going 
to press, the work of editing and revising the present 
edition has been thrown almost entirely upon my friend, 
Dr. F. W. Andrewes, Lecturer on Pathology at St. Rar- 
ttiolomew’s Hospital, to whom I am greatly indebted for 
his timely assistance. There has not been any considerable 
increase in the size of the volume, though numerous minoi- 
changes and additions have been made. The sections on 
tumours of the kidney and suprarenal body, and on 
ovarian tumours, have been re-written, as also has that 
on sarcoma of the bladder. Tlie chapters on General 
Pathology and on Bacteriology contributed by the late 
Profes.sor Kanthack have been left almost untouched. The 
index has been thoroughly revised and doubled in size; 
three new illustrations have been found neces.sary. 

AXTHONY A. ROWLBY. 


Portland Hospital, 

South African Field Force, 
September 1900. 




PREFACE TO THIRD EDITION. 

The increasing impoi-tanoe of Bacteriology has been recog* 
nised in the present edition by contributions from my 
friend, Dr. Kanthack, the present Lecturer on Pathology 
at St. Bartholomew’s Hospital. He has kindly re-written 
Tor me Chapter III., on “ Micro-organisms in their Rela- 
tion to Pathological Processes,” and has added to various 
chapters, especially in the earlier part of the volume, such 
information on the various pathogenic bacteria as the scope 
of the work seems to demand, I have, in addition, added 
several chapters and paragraphs on fresh subjects which 
have of recent yeai's become of increasing intei'est to 
surgeons, and have revised the book throughout. 

I am again indebted to Mr. Mark for twenty additional 
drawings, which illustrate chiefly the recently added 
material. 

24 Manchester Square, 

Api-il 26, 1895. 



PREFACE TO SECOND EDITION. 

I HAVE taken the opportunity afforded by the publication 
of a Second Edition to add several fresh chapters and 
paragraphs on subjects which were not included in the 
pages of the former edition. 

The chief of the new subjects are Glanders, Actino-" 
mycosis and Leprosy, Diseases and Injuries of the Larynx, 
Cachexia Strumipriva, Acromegaly, and Diseases and 
Injuries of the Face and Skull. Many additions have been 
made to other chapters, and the whole book has been care- 
fully revised. 

I am indebted to Mr. Mark for twenty-three additional 
illustrations, the drawings for which have been made from 
specimens recently added to the museum of St. Bartholo- 
mew’s Hospital. 

To Mr. James Berry I have again to express my thanks 
for much valuable assistance in revising the proof-sheets. 

43 Qukbn Annk Stiiekt 
Jan. 12, 1890. 



PREFACE TO FIRST EDITION. 

My object in writing the following pages has been to 
describe as simply .‘is possible the various Pathological 
processes which are of interest to the student of surgery, 
•With this intention, I have, throughout this book, dealt 
first with diseases .as they are met with during life, and 
have then described their natural courses and terminations, 
and the morbid appearances presented by the structures 
involved. 

1 have endeavoured, as far as possible, to express the 
current view of pathologists, especisxlly those of the English 
school; but have not hesitated to mfike use of my own 
observations and of the abundant pathological material 
supplied by the museum and post-mortem room of St. 
Bartholomew’s Hospital. The space at my disposal and the 
nature of the work have not permitted many references 
to the authors consulted, and the few that are made relate 
chiefly to papers whose contents are not yet generally 
included in the textbooks. 

The drawings with which the book is illustrated are 
original, and have been made by Mr. T. Godart from speci- 
mens now in the museum of St. Bartholomew’s Hospital, 
with the exception of five which are from specimens in that 
of St. Thomas’s Hospital. I believe that all of them are 



xii PREFACE TO FIRST EDITION. 

faithful copies of the morbid appearances they Cepresent. 
The blocks for printing have been prepared by the “ Typo- 
Etching Company.” 

My best thanks are due to my fiiends Mr. James Berry, 
Mr. D'Arcy Power, and Mr. Edgar Willett for much 
valuable advice, and for assistance in revising the proof* 
sheets. 

43 Queen Anne Street, 

Sept . 1887. 



CONTENTS. 

CHAP. PACiE 

I. HYPEIITKOPHY AND ATROPHY I 

II. DEGENERATION 6 

III. MICRO-ORGANISMS IN THEIR RELATION TO PATHO- 
LOGICAL PROCESSES . . . . . . 13 

lY. INFLAMMATION 30 

V. SUPPURATION 43 

VI. HEALING OF WOUNDS 6 1 

VII. TRAUMATIC, SUPPURATIVE, AND HECTIC FEVER . 68 

VIII. SAPRA-JMIA, SEPTICAEMIA, AND PY.^EMIA ... 73 

IX. ERYSIPELAS 87 

X. TETANUS 91 

XI. GANGRENE 96 

XII. BOIL, CARBUNCLE, AND MALIGNANT PUSTUf.E . . I07 

XIII. GLANDERS, ACTINOMYCOSIS, AND LEPROSY . . 1 12 

XIV. TUBERCLE AND SCROFULA I27 

XV. SYPHILIS .... .... 138 

XVI. TUMOURS 157 

XVIT. INNOCENT CONNECTIVE-TISSUE TUMOURS . . . 166 

XVIII. MALIGNANT CONNECTIVE-TISSUE TUMOURS, OR SAR- 
COMATA 175 

XIX. INNOCENT EPITHELIAL TUMOURS . . . . 184 

XX MALIGNANT EPITHELIAL TUMOURS, OR CARCINO- 
MATA ... . • . . . . .188 



xiv CONTENTS. 

CHAP. PAGE 

XXI. CYSTS .201 

XXII. CONTUSIONS 207 

XXI IT. H^KMORKMAOK AND INJURIES OE VESSELS . . 210 

XXIV. FRACTUfiES . 223 

XXV. DISLOCATIONS 232 

XXVI. REPAIR OF MUSCLE, TENDON, CARTILAGE, AND 

NERVE 235 

XXVII. DISEASES OF ARTERIES. DEGENERATION AND 

ATHEROMA 239 

XXVlll. DISEASES OF ARTERIES. ANEURYSM . . . 248 

XXIX. DISEASES OF VEINS 260 

XXX. EMBOLISM 27O 

XXXI. DISEASES OF THE LYMPHATIC SYSTEM. . . 2*73 

XXXII. DISEASES AND INJURIES OF THE LARYNX . . 281 

XXXIII. DISEASES OF THE THYROID GLAND . . .292 

XXXIV. INJURIES AND DISEASES OF MUSCLES, TENDONS, 

AND IHJRS.E 301 

XXXV. DISEASES OF RONE. ...... 307 

XXXVI. DISEA,SES OF RONE ((W/fuit/r//) .... 325 

XXXVII. TUMOURS OP RONE 344 

XXXVIII. DISEASES OF THE SPINK . .. . . . 359 

XXXIX. DISEASES OF .JOINTS 365 

XTi. DISEASES OF JOINTS {rontinuvil) .... 376 

XLI. DISEASES OF JOINTS {continued) .... 386 

XLII. DISEASES OF JOINTS {continued) .... 394 

XLIII. DISEASES OF THE PENIS AND SCROTUM . 413 

XLIV. GONORRHCEA AND STRICTURE . . . . 417 

XLV. SURGICAL DISEASES OF THE KIDNEY . . .426 

XLVI. DISEASES OF THE BLADDER 438 

XLVII. DISEASES OF THE PROSTATE 449 

XLVIIT. TUBERCULAR DISEASE OP THE GENITO-URINARY 

tract • . . .455 



CONTENTS. XV 

CHAl*. l-AGE 

XLIX. UHINARY CALCULI 459 

L. DISEASES OF THE TESTIS 468 

LI. TUMOURS OF THE TESTIS 479 

LII. HYDROCELE, H/EMATOCELE, AND VARICOCELE . 4S5 

LIII. DISEASES OK THE FEMALE OROANS OF OEXERATION 493 

LIV. DISEASES OF THE BREAST 5OZ 

LV. TUMOURS OF THE BREAST 507. 

LVI. DISEASES OF THE LIPS, MOUTH, AND SALIVARY 

GLANDS . . . . . . . . .521 

LVII. DISEASES OF THE TONGUE 533 

LVI II. DISEASES OF THE NOSE 544 

LIX. DISEASES OF THE CESOPHA(JUS .... 550 

LX. HERNIA 553 

LX I. INTESTINAL OBSTRUCTION 568 

LXII. DISEASES OF THE RECTUM 578 

LXIII. PERITONITIS 3^7 

LXIV. DISEASES OF THE VERMIFORM APPENDIX . . 60I 

LXV. DEFORMITIES, INJURIES, AND DISEASES OF THE 

FACE AND SKULL 606 

LXVI, SURGICAL COMPLICATIONS OF MIDDLE EAR DISEASE 620 

LXVII. SPINA BIFIDA AND CONGENITAL SACRAL TUMOURS 626 

LX VIII. TALIPES— CLUB-FOOT 635 

LXIX. GENU VALGUM 644 

LXX. CONGENITAL DISLOCATION OF THE HIP . . . 647 


INDEX 631 




LIST OF ILLUSTllATIONS. 


KK'.. 

1. B:we of Skull, sh<»\vinjc Atrophy from Prussuro . 

2. Hiimoriis from :i Stump, showiuji: Eccentric nud Comientri 

Atrophy 

3. Colloid DojroiuTJition in a t'urciiioma 

4. Types of Micro-organisms 

5. Keloid Scar 

6. Diagram of a Healing Wound . . . . . 

7. Lung Arterioli^ ])lugged with Pyaunic Mir*rococ( i 

Bacilli of Tetanus 

9. Anthrax Bacilli 

16! Mucous Memhraue, from the Nose of a Glaudered Horse 

11. Actinomy<,*es Pungus 

12. ActinoniVijotic Growth in the daw <»f a Cow 

13. Actinomyi.'otic Growth in Human Livtu* . 

14. S(5ction of a Madura Foot ....... 

15. Madura Foot 

16. Hand from a case of Ticprosy 

17. Microscopical Stru<;ture of a Tubercle 

18. Gummatous Testis 

19. Sk\dl from a case of Congenital Syphilis . 

20. Notched Tecitli from a case cif (congenital Syphilis . 

21. Hard Fibroma ........ 

22. Myxoma ......... 

23. Hyaline Knehondnuua 

24. Myoma 

25. Largt! round-celled Sarcoma ..... 

26. Spindle-celled Sarcoma 

27. Mixed-celled Sarcoma .... 

28. Myeloid Sarcoma 

29. Melanotic Sarcoma 

30. Lympho-sarcoma 

31. Gliofiia 

32. Papilloma 

33. Tubular Adenoma 

34. Epithelioma showing Ingrowth of Epitlielium . 

35. Cell-nests from an Epitludioma .... 

36. Rodent Ulcer 

37. Rodent Ulcer with Sharp-cut Edges .... 

38. Rodent Ulcer with Raised Edg<;s 

39. Scirrhous (huvinoma . . . . . 

40. Encephaloid Carcinoma 

41. Colloid Carcinoma 


rAOK 

4 


5 

9 

14 

59 


63 

81 

02 


no 

i»3 

114 

116 

118 

119 
121 
124 
128 
150 
153 

155 

167 . 

168 
170 
172 
176 
176 
176 


177 


178 


179 

179 


185 

186 

189 

190 

192 

193 

194 
196 

198 

199 


h 



xviii 


LIST OF ILLUSTEATIONS. 


FIG. 

42. Wall of a Dermoid Cyst 

43. Accessory Auricle 

44. Artery soon sifter Lipiture 

45. Artery lilled with Jnteriisil (Jlot .... 

46. Artery sealed by Fibrous Tissue .... 

47. Diagram of a Fracture underjjoing llepair 

48. Fractured Humerus three weeks after Injury . 

49. Tseud arthrosis 

50. Primary Calcantous Depuieratioii .... 

51. An Atheromatous Art«*ry 

52. Syphilitic Arteritis 

53. A Fusiform Aneurysm of tin; (‘oininon Peinoral Artery 

54. A Sacculat(‘d Aneurysm of the Popliteal Artery 

55. The, Femoral and J*opliteal Vessels live years after Liga 

ture 

56. riym])hangioma from the Skin of the Ibittock . 

57. Syphilitic llleeration of the liarvnx .... 

58. Papilloma of the Larynx ...... 

59. Kpithelioma of tlni Ijarynx 

60. (h)itre, compressing the Trachea .... 

61. Hand from case of Acromegaly 

62. ilari'fai^tion of Pione 

63. Strumous Osteitis 

64. Micros(!opical Sc'Ction of Strumous Caries . 

65. An Absc(‘ss in the Lower End of the Humerus . 

66. Tihia from a case of Acute Periostitis 

67. Hone showing limited OsteomyiOitis and Necrosis 

68. Jting of Necros(*d Hone from a Stump 

69. Necrosis of Tibia and Kormation of New Hone . 

70. Ne(U'osis of Fmnur, with Excessive, Formation of Ne\ 

Hone, 

71. Calvaria with Syphilitic UlciTation .... 

72. Tibia in Osteitis Deformans 

73. Figure of a Woman with Osti'itis Deformans . 

74. Hachitii; Def<»rmity of Tlior.ax ..... 

75. Mieros(M»pieaI Section of llachitic Hoim 

76. Headed liibs from a casi^ of Uiekets .... 

77 8. Sj)ora«li<* Cretin ....... 

79. Photographs of 'two Men with Achondroplasia . 

80. (\incelUms Mxostosis. ...... 

8t. Enehondronia of I^'inger 

82. Periost(N*il Sarcoma of Femur 

83. Myeloid, Endosteal Sarcoma of Tibia 

84. Multi locular (Hstic^ Tumour of Jaw .... 

85. Microscopical Section of the same .... 

86. A Dentigerous (Jyst 

87. Spinal Caries 

88. Spinal Angular ( -urvature 

89. Acute Epiphysitis of the Tibia 

90. Fibri Hated cartilage in ()ste<»-arthritis 

91. Osteo-arthritis of the Knee-joint .... 

92. GiMoving of Hone in Osteo-arthritis .... 

93. Kburnntion of Hone in Osteo-arthritis 

94. Chni*cot’« Disease of the Knee-joint 


PAGE 

204 

205 
218 
218 
218 
225 
225 
229 
240 

245 

246 
251 
251 


257 

274 


285 

286 
2S8 


294 

2^9 

309 

311 

312 
314 
317 
319 

321 

322 


324 

327 

329 

330 

334 

336 

337 

340 

341. 


344 

346 

348 

350 

353 

354 
357 
361 
363 
370 

377 

378 

379 

380 

384 



LIST OF ILLUSTRATIONS. 


XIX 


FIG. 

95. A similar Preparation 

96. Thickened Portion of Synovial Membrane forminjr u 

Loose Body 

97. Pendulous Nodular Osteophyte of Knee .... 

98. Loose Bodies from a Knet^-joint 

99. Diseased Knee-joint in a Bleeder 

100. Synovial Pouches in a Normal Joint .... 

10 1. Synovial Cyst of Knee 

102. Ulceration of ('artilaj?e of Knee 

103. Nodular 'rubercle of the. Synovial Membrane . 

104. Tubercular Niicrosis of the Kianur 

105. Feiimr from a case of flij) Diseasi; ..... 

106. Syphilitic Disease of Kiu*e-joint 

107. Disease of Shoulder-joint in ('oiifjenital Syiihilis 

108. Disease of Knee in Coujjjeiiital Syphilis .... 

109. -An Aiichylosed Knee.-joint ...... 

no. Bony Anchylosis of the llip ... . . 

111. (loiiococci 

1 1 2. Stricture of the Un^thra ....... 

1 1 3. Stricture of the Urethra 

i#4. Dilateil Kidney and Ureter 

1 15. (/ortieal Portion of Sur#j:i<*al Kidiu\v . . . . 

1 16. Min’oscopical Se-ction of an Adeno-sarcoma of the Kidney 

1 17. BladdiM’ from a ease of Bilharzia . . . . . 

118. Billiarzia Ova ill Bladder Wall 

1 19. Villous Tumour of the Bladder 

120. Mucous Bolyjii of the Bladder . . . . . . 

1 2 1. C’arciuoma of the- Bladder 

122. Sar<!oma of tlie Bladder 

123. Hypertrophied Prostate and Saceulat:Ml Bladder 

124. Hypertrophied Prostate ami Dilated Bladdia- . 

125. A Tidiereular Kidney and Ureter 

126. Tubercular Disease of the Testes, Vasa Defenaitia, and 

Prostate 

127. Kidney with Ureter blocked by a Calculus 

128. Brauciieil Benal t'aleulus 

129. Uric Acid Calculus ........ 

130. Oxalate of Jjime Calculus 

131. Section of an Oxalati! of Lime (^•dcul us . . . . 

132. A Tubercular Testis . ....... 

133. Sarcomatous Tiistis with Hauiiatocele .... 

134. Cystic Sarcoma of tJie Testis . . . . ... 

135. Cystic Kibro-ifiichondroina of the Testis .... 

136. Encystic Hydroceb; of the Epididymis .... 

137. Section of a Ha'inatoceb; . ...... 

138. An Intramural Fibroid ....... 

139. Papilliferous Ovarian ( ■ystomu 

140. Skin from Paj^et’s Disease of the Nipjile .... 

141. Adenoma of the. Breast 

142. Fibro-adenoma of the Breast ...... 

143. Fibro-adenoma of the Bn?ast with Cysts .... 

144. Fibro-sarconia of the Breast with Cystr . . . . 

145. Duct-papilloma of the Brea.st 

146. Scirrhous Carcinoma of the Breast 


457 

461 

462 

463 

464 
464 

474 

480 

481 

482 
488 
490 

495 

499 



510 


5 ” 


514 

516 



LIST OF ILLUSTRATIONS. 


X2r 

FIG. . 

147. Microscopical iSuction of a Duct Cancer . 

148. Duct Cancer of the Breast 

149. Section of a Parotid "rumour . 

150. Touju^ue with (^lironic Glossitis. 

151. Kpitiieiioma of the Tongue 

152. Stricture of tlie (Ksopliagus 

153. The Ssic of an inguiiial liernia 

154. Hernial Sac W'ith adherent Omentum 

155. Intestine from a Strangulated Hernia 

156. Diagram of a (^mj^enital Inguinal Hernia 

157. Diagram of a Punicular Hernia 

158. Diagram of an Infantile Hernia 

159. Diagram tif an lOneysted Hernia 

160. An Obturator Iha'nia .... 

161. .An Internal Hernia .... 

162. Mecrkel’s Diverticulum .... 

163. An o[)en Meckel’s Diverticulum 

164. An Intussusception ..... 

165. Internal Haunorrhoids .... 

166. 'ruhercnliir Ulceration of the UciCtum 

167. llectum with Pistul'c .... 

168. Syjdiilitic Ulceration of the llectum 

169. Papilloma of the llectum. 

170. llectum with Multiple iVilypi . 

171. (Handular Polyjms of Jlectnin . 

172. Adenoid Carcinoma of llectum 

173. Microscopical Section of Adenoid (\*ircinoma 

174. Vermiform A))peudix with Concretion 

175. Occipital Meningocele .... 

176. Fnmtal Meningocele .... 

177. Traumatic Meningocine .... 

178. Cervical Spinal llilida .... 

179. Sacral Spina Bitida 

180. Spina Bitida, showing the Umhilieus 

181. (kmgenital Coccygeal Vyut 

182. Poot with Talipes K«|uino-varus 

183. Foot W'ith Talipes Calcaneus . 

184. Ilachitic Knock-kma^ .... 

185. (^uigenital Displacement of Femur . 

186. ( ■ongenital Disjilacimumt of Femur . 



SURGICAL PATHOLOGY. 

CHAPTEll I. 

KYPXSRTROPKV AND ATROPHY. 

BYPERTROPKY. 

Hypertrophy implies increase in size, and is a term usually 
limited to such enlargements as are evidently abnormal in 
their extent. 

The increase in size of any tissue may be the result of an 
increase in either the number or the size of its constituent 
elements, the former variety being called numerical, the 
latter simple; they are frequently coincident. In true 
hypertrophy the various constituent parts of the organ or 
tissue affected are all equally overgrown; in false hyper- 
trophy, although the organ or tissue is larger than natural, 
the overgrowth is due to an increase of one or more of 
its constituent elements, to the exclusion of others. The 
term hypertrophy is indeed misapplied in such instances, 
for if it be employed to imply increase in size it is evident 
that it should not be used where there is, in addition, 
alteration in structure. 

There are two chief causes of hypertrophy: first, in- 
creased use ; second, increased blood-supply. With 
regard to the former, it may be said that increase of function 
is always accompanied by increase in gitowth, so long as 
the work required be not excessive. True physiological 

A 
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HYPERTROPHY. 


hypertrophies, the result of increased use, are be.4t seen in 
the muscles of a healthy person when called upon for 
greater exertions than are usual, or in the uterus during 
pregnancy. From a p.athological point of view they are 
most often the result of disease of some other tissue or 
organ, whose impaired functions are siipjdemented by in- 
creased functional activity in the healthy parts. Examples 
of such secondary or compensatory hypertrophies are 
common, and good instances are supplied in the hyper- 
trophy of one kidney when the other is diseased, the 
increase in size of the fibula when the tibia is congenitally 
absent, and the thickening of the muscular walls of the 
heart in cases of valvular disease, or of those of the bladder 
in obstructions caused by enlarged pi’ostate or stricture ^f 
the urethra. 

The hypertrophy which results from increased blood- 
supply may occur in tissues which are otherwise normal, but 
is most often seen in connection with irritative or inflam- 
matory lesions. Hunter's experiment of transplanting the 
spur of a cock on to its comb affords an excellent example 
of the formoi*, for the spur, nourished by a greatly increased 
vascular supply, grow to many times its original size. In 
the same way, the hair in the neighbourhood of a chronic 
ulcer or an inflamed joint, though itself healthy, often 
grows longer and becomes more thick on account of the 
vascularity of the skin in the neighbourhood of the inflamed 
area. 

More often, however, the overgrowth which is dependent 
on increased blood-supply is the result of some abnormal 
condition of the tissue itself. Thus, the irritation of a 
l)adly fitting boot, or the intermittent pressure of a tool 
on the skin of the palm, often results in the thickening of 
both the derma and epidermis, and the effects of intermittent 
pressure on a bone is similarly shown in the formation of 
new bone from the periosteum. Hypertrophies such as 
these are called irritative. It is worth while to mention 
yet one other instance, for the results are sometimes very 
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striking In cases of chronic inflammation kept up by any 
cause in the neighbourhood of the epiphysis of a growing 
bone, the increased supply of blood to the developing tissue 
is followed by a corresponding increase in growth, and thus 
the limb on the diseased side may become longer than 
its fellow. In the tibia such overgrowth is accompanied 
by curvature, for, being fixed to the fibula, it is unable to 
grow in length more rapidly than the latter bone, unless 
at the sfime time it yields to the resistance offered by the 
fibula. 

In some cases parts become hypertrophied without any 
apparent cause, and a toe or a finger may continue to grow 
after the growth of its fellows has ceased, till it becomes 
more than twice the normal size. In other cases whole 
iftnbs become hypertrophied, but we know no more what is 
the cause of this overgrowth than we know why the growth 
of any one part t the body ceases when its natural develop- 
ment has been attained. 


ATR07BT. 

Atrophy means diminution in size without alteration in 
structure, and, if the term be strictly used, pure atrophies 
will be found to bo of rare occurrence. 

Causes. — The most important causes of atrophy are, 
first, deficient blood-supply; second, deficient use. 
The deficient blood-supply is frequently itself the result of 
some morbid process, and is often caused by pressure. As 
already mentioned, intermittent pressure, by causing irrita- 
tion, induces hypertrophy ; but continuous pressure, on 
the other hand, induces atrophy. No better instance of 
this can be desired than the atrophy of all the tissues which 
is often caused by the pressure of an aneurysm, for not 
only are the soft structures destroyed, but bones and carti- 
lages may be completely removed. Thus, in the case of an 
aortic aneurysm, the ribs or the sternum may be either 
simply eroded or entirely absorbed in their whole thickness, 
and the bodies of the vertebrae may be similarly affected ; 
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ATROPHY FROM PRESSURE. 


this absorption or atrophy I'esults from the oblitiration of 
the blood-vessels by the pressure of the aneurysmal sac. 
The specimen depicted in Fig. i shows the complete absorp- 
tion of the whole of the hard palate caused by the constant 
wearing of a cork inserted to plug an aperture which com- 
mlinicated with the nostrils. The patient was an old 
woman, and as the hole constixntly grew larger, it became 
neciissary to increase the size of the cork, and finally to 
add to its circumference by wrapping it with •strips of 
tape. 

The atrophy which results from deficient use or diminished 


Vi(}. 



pMrt of the Rise of a Skull, showing a cork surroiindc'il by several 
layers of tape, i)higgiag an apcrlure in ihc hard palate. 


functional activity is well seen in the condition of a limb in 
which one of the joints has long been diseased. In such, 
the soft tissues tis a whole are diminished in bulk, and 
muscles, vessels, and nerves all share in the general Jitrophy. 
The bones do not escape ; they become hollowed out from 
within, and reduced to mere shells — eccentric atrophy — 
whilst at the same time their transverse diameter also lessens 
— concentric atrophy — and thus both eccentric and con- 
centric atrophy go hand in liand. Similar wasting may be 
seen in the tissues that form an amputation stump, the 
bone in which is often atrophied to such an extent that it 
measures less than a third of its normal circumference 
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(Fig. 2). The diminution of the optic nerve after removal 
of the eyeball, and of the renal artery when the corre- 
sponding kidney has been destroyed, 
afford other good examples of the 


same process. 

Many more varieties of atrophy 
might be mentioned, but not only 
are they more suitably discussed in 
works oA general pathology -they 
are also for the most part physio- 
logical rather than pathological. 
Thus, the atrophy of the thymus 
gland in childhood and of the breasts 
after the cessation of menstruation 
cAinot justly be considered as in any 
way abnormal, and therefore find 
no place in works on pathology, 
except for purposes of comparison 
or illustration. Another cause of 
atrophy which is commonly men- 
tioned is excessive use, but it is 
questionable whether this ever in- 
duces an atrophy which can be con- 
sidered pathological. 

The other forms of atrophy which 
are accompanied by fatty changes 
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in the affected tissues, and which 


are more common than the pure atrophies, will bo considered 
in the ensuing chapter on “Degeneration.” 



CHAPTER II. 

DfiGSNfiRATZON. 

The term degeneration in used to imply an alteration in 
structure whereby the organ or tissue aflected is rendered 
less able to perform its normal functions, the tissue elements 
themselves being replaced by material of inferior quality. 

FATTY BEGSZrB&ATZOnr. 

The most common form of degeneration is that named 
fatty* In it the cells and fibres are replaced by fatty 
granules, and the whole texture of an organ may by a con- 
tinuance of this process be transformed into fatty matter. 
Whatever may be the special cause at work in any individual 
case, all fatty degeneration is caused by a deficiency in 
the supply of arterial blood, and tliis may be induced 
in various ways. Thus, an organ by becoming hypertrophied 
may outgrow its blood-supply — a condition which is well 
exemplified in cases of liejxrt disease and of obstruction to 
the outflow of urine. The heart in one case, the bladder 
in the other, become hypertrophied to irieet the increased 
work thrown upon them, and so long as the vascular 
supply increases in just proportion all goes well. But 
the day comes when the tissue outgrows its blood-supply, 
and then fatty degeneration ensues, the liypertrophied 
organ becoming dilated, and soon failing to expel its con- 
tents, It will thus be seen that hypertrophy and fatty 
degeneration may co-exist in the same organ. And what 
is true of hypertrophy applies also to new growths. Many 
tumours outgrow their vascular supply, and consequently 
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degenerals in their oldest and most central parts. JThus, 
in scirrhous carcinomata it is common to find fatty de- 
generation of the epithelial cells, and in sarcomatous growths 
many of the cells become filled with granules of oily 
material. So also with inflammatory products. In all 
inflammations there is a tendency to fatty cliange in the 
exuded leucocytes, and the more chronic the inflammation 
and the more unhealthy the patient the more noticeable is 
this condition. It is always best marked in strumous or 
tubercular inflammation, and is well exemplified by the 
fatty mass of disintegrated cells, which fills a caseous 
lymphatic gland, or the pulpy synovial membrane seen in 
strumous joints. Again, in inflammation of arteries, 
whose intiina, it must be remembered, is nourished by 
o^osis, the exudation cells are peculiarly liable to de- 
generate and form the so-called atheromatous abscesses and 
ulcers met with in chronic arteritis. Thus, whether the 
increase in size in a tissue be duo to hypertrophy, to new 
growth, or to inflammatory exudation, unless the blood- 
supply increase in proportion to the growth, fatty degenera- 
tion will ensue. 

But whilst, on the one hand, fatty degeneration may be 
caused by overgrowth of the tissue to bo nourished, on the 
other it may result from cutting otF of the normal blood- 
supply. Here, again, the heart affords an excellent 
example, for, when its coronary arteries .are atheromatous 
and its muscle imperfectly supplied with blood, fatty de- 
generation of the walls of the ventricles commonly results, 
and may lead to the death of the patient either by failure 
of the heart's action or by rupture of the ventricle itself. 
In the brain also, the result of disease of the vessels is fatty 
degeneration and so-called softening,” a condition which 
is commonly met with in old people. Considering that 
atrophy, as we have already seen, is due to the same cause 
as fatty degeneration, namely, deficient arteKal supply, we 
should rather expect to meet the two processes occurring 
together ; and such indeed ia the case. The atrophy of tha 
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tissues in old age is not a simple atrophy, but £ almost 
always accompanied by fatty degeneration, and both are 
probably to a great extent dependent upon the atheroma 
of the vessels which is common in old people. Again, in 
the atrophy which results from disuse there is frequently 
also fatty change, and the wasting of the glandular tissues 
in old age, and of the muscles as well as of the bones in use> 
less limbs, is almost always accompanied by degeneration. 

If a tissue in a state of fatty degeneration be dlkamined 
microscopically, its cells and fibres will be seen infiltrated 
witli fatty granules, and, in cases of long-standing, plates 
of cholesterine and crystals of fatty acids or their salts 
may bo found. If sections are stained in osmic acid, the 
fatty j)articles are turned black ; whilst if they are exposed 
to the action of ether, they are rapidly dissolved. 

MVCOZB BSOSirSBATZOXa'. 

Mucoid degeneration, occurring as a pathological process, 
has its physiological typo in the formation of mucus by the 
glands of the mucous membrane. In those the protoplasm 
of the cells is constantly undergoing metamorphosis into a 
semi-transparent substance, which distends the cell to 
bursting, and finally escapes from within it. The epithelia 
of diseased tissue or of new growths may secrete a like 
material, and in other cases the ground substance between 
the cells undergoes similar degenerative change. Thus, in 
the sarcomata, chondromata, and myxomata it is common 
to find portions of the now growth quite soft and gelatinous, 
and a microscopical examination shows the cell-processes 
interlacing with each other in a mass of homogeneous 
mucoid matter which represents the degenerate matrix. 

couozB DSOfinrsBATzoir. 

Colloid degeneration is closely allied to mucoid, the colloid 
substance being distinguishable only by the fact that, 
unlike mucus, it is not coagulated by the addition of acetic 
acid, and is not rendered opaque by the addition of alcohol. 
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Colloid degeneration finds its physiological type in the 
formation of colloid matter by the thyroid gland, where 
it is produced by the epithelial cells in the same way as is 
mucus in the mucous glands. Colloid material is of rare 
occurrence as a pathological product, but in the cells of 
carcinomata of the stomach, mesentery, and intestines, as 
well as in new growths of the thyroid and ovary, and more 


Fig. 3. 



Section of a Carcinoma of the Breast. Many of the cells 
are distended with colloid matter, and in the lower part of the 
section is an irregular cavity caused by the Imrsting of some 
such cells. 

rarely in cancers of the breast (Fig. 3), a peculiar degenera- 
tive change may occur which has given lise to the term 
^‘colloid carcinoma.” The actual material formed seems, 
however, to be more closely allied to mucin than to true 
colloid, except in the case of thyroid gi'owths. Entangled 
in and filling the alveoli of a carcinoma, it gives the 
appearance of a honeycomb filled with semi-translucent 
gelatinous matter, and is not easily mistaken for anything 
else. The occurrence of mucoid or colloid degeneration in 
new growths in no way affects their malignancy. 
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CALCAREOUS DEGENERATION. 


CAlbCARSOUS BBOSXrSBATlOir. 

t/alcareous degeneration is a process by which a tissue 
becomes impregnated with various salts, the most common 
of which are phosphate and carbonate of lime, together 
with a small quantity of magnesium compounds. The 
deposit of such material in a growing bone is a normal 
process, but the cause of calcareous degeneration is not 
clearly undei*stood. It is, however, a well-ascertaii^d fact 
that impaired nutrition, or oven death of a tissue, always 
precedes calcification, and it is supposed by some authors 
that special forms of albumin are produced which possess 
special ailinities for lime salts. Calcareous degeneration 
may occur in any part of the body, but is especially liable 
to affect the arteries in aged people, as well as the cartilagec 
of the ribs, larynx, and trachea. It is also of common 
occurrence in the products of previous pathological processes. 
Thus, fatty and cartilaginous tumoiu's frequently calcify in 
parta, as do also some sarcomata and fibrous tumours. The 
products of past inflammations are favourite sites of calcifi- 
cation, and good examples are supplied by caseous lymphatic 
glands and the cell exudation of chronic arteritis. The 
clots in blood-vessels also are liable, after the lapse of many 
years, to become calcified, and form in the veins the so- 
called vein-stones or phleboHths. 

Microscopic examination of a tissue in an early stage of 
calcareous degeneration shows small shining granules, de- 
posited in the cells and matrix — where such can be dis- 
tinguished — and occasionally armnged in concentric layers 
forming ‘‘ chalky concretions.” The addition of a drop or 
two of hydrochloric acid causes a mpid disappearance of 
the calcareous matter. 

AMT&OZD, AUUMZZrOZB, OB &ABBACBOUS 
DBOBXrSBATZOlT. 

In this form of degeneration the tissues aie impregnated 
with an albuminous material which in part takes the place 
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of the diseased structure, and in part is added to it as an 
infiltration. The organs most commonly affected are the 
liver, spleen, kidneys, and intestines. The solid viscera 
are, in advanced cases, much increased in size, and are 
unduly firm to the touch. On section, they are paler 
than natural, homogeneous, and waxy. When portions 
only of the organ are implicated, the amyloid patches 
appear as rounded semi-translucent spherules, looking like 
grains o^ boiled sago. This appearance is most marked in 
the spleen, and has given rise to the term of “sago spleen.*’ 
If iodine be poured over the surface of a diseased organ, 
the amyloid material is stained a dark red-brown or 
mahogany colour. 

Microscopical examination shows that the amyloid sub- 
stance is first deposited in the walls of the small blood- 
vessels, especially in their sub-endothelial cellular tissue. 
This readily accounts for the patchy distribution of the 
substance in the affected viscera, the Malpighian bodies in 
the kidneys and spleen being the seat of the earliest deposit, 
whilst the arteries which run at right angles to the long 
axis of the intestine, and the blood-vessels which run 
parallel to the renal tubules, appear as dark-brown streaks 
when the part is stained with iodine. The amyloid sub- 
stance is not stained by logwood or carmine, and in sections 
prepared with these reagents appears as a homogeneous 
mass hiding the normal structure. In sections stained 
with methyl-violet, however, the amyloid matter takes on a 
bright ruby-red tint, whilst the healthy tissues are stained 
a deep blue. 

The effects of amyloid disease of the viscera are very 
serious, for, on account of the early implication of the 
blood-vessels, the nutrition of the part is much interfered 
with, and, later on, as the glandular elements become 
atrophied, the functions of the organ are further impaired. 
Advanced amyloid disease is thus frequently fatal. 

By far the commonest cause of amyloid disease is 
chronic suppuration ; it is, however, also met with in 
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syphilis, both congenital and acquired. Cases of sirumous 
Cfiries and of diseased joints are very frequently fatal from 
this cause, but the affection is not commonly seen until the 
suppuration has been in j^rogress for some months, nor 
unless the discharge of pus is considerable. If the cause of 
the suppuration bo removed — <?.//., if the affected limb be 
amputated — before the disease has progressed too far, it is 
quite possible for recovery to result, and for the diseased 
viscera to gradually resume their natural size and functions. 
Thus, albumen may disappear from the urine, and an 
enlarged liver may gradually recede under the cover of the 
ribs after an amputation performed for long-continued 
disease of a joint. 

The exact manner in which suppuration causes the 
deposit of amyloid material is not known, but varioffs 
theories have been propounded. The best known of these 
is that of Dr. Dickinson, who has suggested that the drain 
on tlio salts of the blood caused by the long-continued 
secretion of pus results in the deposit of de-alkalised fibrin. 
It must, however, be remembered that this explanation does 
not hold good for those cases in which the disease occurs in 
the subjects of congenital syphilis, and in the absence of 
all suppuration. Within the last few years artificial amy- 
loid disease has been produced in certain animals by 
inducing suppuration by means of repeated injections of 
pyogenic bacteria (Krawkow), or of turpentine or other 
irrit^ints (Lubarsch). Kiawkow gives reason for believing 
that amyloid material is a combination of a proteid with 
chondroitin-sulphuric acid (a constituent of nucleo- proteid). 



CHAPTER HI. 


MlCRO-ORGAiriSMS ZHT THEZR RBEATZOR TO 
PATBOX.OGZCAXi PROCESSBS. 

Many important lesions or morbid processes in the body 
are due to micro-organisms, minute vegetable or animal 
organisms, most of which are visible only by the aid of the 
highest powers of the microscope. Here we are only con- 
cerned with two great groups, namely, the schizomycetes 
and the fungi^ both of which belong to the vegetable 
kingdom. Recently, the animal organisms liave ob- 
tained a certain prominence on account of researches 
made on the nature of cancerous processes. Rut these 
are so much obscured by doubt and incomplete observa- 
tion .that a few words will suffice for their consideration 
{v, chap. XX.). 

The schizomycetes <are extremely minute organisms, 
consisting of protoplasm which, as a rule, presents no 
definite structure, but generally stains readily with simple 
aniline dyes. Chemical analysis shows that these organisms 
contain hydrogen, nitrogen, oxygen, carbon, phosphorus, 
sulphur, magnesium, calcium, and potassium. They all 
multiply by fission, but some in addition reproduce them- 
selves by spore-formation. 

The schizomycetes are subdivided, according to their 
shape and size, into the following classes : — (a) Micrococci, 
(6) bacilli, (c) vibrios and spirilla. 

Micrococci are round or oval, lanceolate organisms, as a rule 
as broad as they are long. They may occur in pairs (diplo- 
cocci) or in groups of fours (tetracocci) ; in short and long 
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chains (streptococci), or in masses forming a “ googlcea,” 
which consists of numbers of micrococci held together by 

I'm. 4 . 


{a) Staphylococci. 
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(t ) Di|)lococci ( Pneumococcus). 



{</) Anilunx Hacilli. 



(<') .\uthrax Ihicilli with (/) Vibrios and Spirillum. 

Spores. 

Tyuks of Micro-Oro.anisms : from Flugoe’s “Hygiene.” 


some mucilaginous material. Examples of these various 
forms are — ^the diplococcus pneumonite, the micrococcus 
tetragenus, the streptococcus pyogenes, and the staphylo- 
coccus pyogenes aureus. 
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The diplococci and tetracocci are often surrounded by 
a distinct capsule ; they change, however, not infrequently 
in their type when grown in artificial media, the former 
developing into streptococci and the latter into staphy- 
lococci. 

Bacilli are rod -shaped organisms with rounded or pointed 
ends, whose length exceeds their breadth ; they multiply by 
fission, but many of them also by spore-formation. The 
spores a?*e highly refractive and resistent, oval or round 
bodies, which stain with difficulty. They occupy cither the 
centre of the bacillus, as in the case of the bacillus anthracis, 
or they are terminal, giving the bacillus the appearance of 
a drumstick {e.g,, tetanus bacillus). Spores are developed 
under special conditions ; thus, the anthrax bacillus never 
forms spores in the animal body ; it requires oxygen, and a 
favourable temperature and soil. A temperature of 42*5° 0. 
completely prevents the spore-formation ; and so also does 
the addition of a minute trace of carbolic acid to the 
artificial medium in which the bacillus is grown. A 
bacillus never possesses more than one spore. 

Spirilla are organisms of a spiral or corkscrew shape; 
twisted in their longitudinal axis. They vary much in 
length, and, with the exception of the vibrios, are of little 
importance, the spirillum of recurrent fever being the only 
known pathogenic typical spirillum met with. 

The vibrios probably belong to the group of spirilla. They 
were once regiirded as b<acilU which are curved instead of 
being straight, but since they often grow into typical short 
or long spirals, they are better included in this class. The 
most familiar example of a vibrio is the organism of Asiatic 
cholera, which, on account of its resemblance to a comma, 
was called by Koch the comma bacillus.” 

Many of the bacilli, spirilla, and vibrios are motile — i.e,, 
they possess the power of spontaneous movement. Such 
organisms are generally found to have cilia or flagella. Some 
bacilli, like the typhoid bacillus, bristle with flagella, while 
others have only one or two cilia. Many vibrios, for instance, 
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possess but a single terminal flagellum. These ^processes 
can be seen only with special staining methods. 

Fungi are much more complex and highly developed than 
the schizomycetes ; they are distinguished by their mycelium, , 
a meshwork of filaments, which forms the essential part 
of the vegetating organism. Surgical pathology is con- 
cerned with only a few fungi, of which the most important 
are the Aspergillus niger, which is sometimes found in cases 
of chronic suppuration (otorrhma), the Actinomyces, and its 
allied forms of Streptothrix, which will bo described in 
chap. xiii. 

A few words must be said on the pleomorphism of many • 
organisms. Apparently the connection between the schizo- 
mycetes and fungi is closer than one would suspect at first 
sight. Under special conditions, for instance, some bafilli 
form an atypical mycelium {e.g.^ bacilli of diphtheria), and 
some fungi, like the actinomyces, when artificially grown, 
pass through a bacillary phase. Vibrios especially are 
higlily pleomorphic, developing at times as typical spirilla 
or again as ordinary bacilli. 

Involution must be carefully distinguished from pleo- 
morphism. By involution forms we understand the various 
changes in shape or size which micro-organisms undergo with 
age or want of nutriment. Tiiese are only temporary, and 
as soon as the micro-organism is again placed in favourable 
conditions it will resume its original characters. 


coiTBZTzon's or Zizra. 

We are comparatively ignorant of the actual or real 
conditions under which the fungi and schizomycetes live in 
nature. It is well known that micro-organisms cannot 
thrive beyond a certain altitude or beyond a certain depth 
of soil ; again, that there is a limit to the heat and cold 
which they are able to bear. These limits are very vari- 
able : organisms are found in ice and also in hot springs 
Studying microbic life in the laboratory, it is found that 
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these nAiiute vegetable beings lequire food, moisture, and 
warmth. 

The quality of the food or soil varies considerably. 
For artificial cultivation the following nutrient media are 
generally used : potatoes, beef-broth, beef- peptone-gelatine, 
and beef-peptone-agar-agar, or blood serum in a state of 
coagulation. Rut of much greater importance is the 
question of parasitism — t.e., whether an organism is capable 
of growth in living animal tissues, or capable only of 
growth in dead, dying, or decomposed tissues — whether it 
is capable of thriving in the animal body or not. In the 
former case we have to deal witli parasites^ in the 
latter with saprophjrtes. Now, many microbes are able 
to flourish in the animal body as well as outside. Accord- 
ingly they may be chissified in the following manner : 

1. Obligatory parasites: organisms capable only of 

thriving in the animal body. 

2. Facultative saprophytes : parasitic organisms, which 

under special conditions may grow outside the 
animal body as saprophytes. 

3. Facultative parasites; these are pi’eferably sfipro- 

phytic, but under special conditions become 
parasitic. 

4. Obligatory saprophytes ; organisms incapable of 

thriving in the animal body. 

This classification is of great importance in the considera- 
tion of the aetiology of microbic diseases, A flections due to 
obligatory parasites — gonorrhoea, syphilis, rabies * — can 
be acquired only from a being already affected ; while 
diseases due either to facultative parasites or to saprophytes 
have a far wider field of infection. Tuberculosis, for instance, 
which is caused by the bacillus of tuberculosis, a facultative 
saprophyte, may be acquired directly from an individual 
already attacked, but the bacillus may gain access to the 
body also through food, inhaled dust, *^c. As far as 

* The parasites of syphilis and rabies are not yet known with any 
certainty. 
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AEKOBES AND ANAEROBES. 

surgical pathology is concerned, we may arrange the most 
important schizomycetes, and the diseases produced by 
them in the following way : 

{a) Obligatory parasites : ConoiThcea 
Syphilis 
Rabies. 

(6) Facultative saprophytes : Tuberculosis 

Glanders 

Diphtheria 

Erysipelas 

Traumatic infections. 

(c) Facultative parasites : Anthrax 
Tetanus 

Malignant (edema. 

Aerobic and Anaerobic Organisms. — Oxygeiifis 
essential for the life of many of the schizomycetes. There is, 
however, a considerable number of organisms which can 
thrive only in an atmosphere devoid of oxygen. The latter 
are called “ anaerobic,” the former aerobic.” Many organ- 
isms which generally grow under aerobic conditions often 
also will grow anaerobically. Accordingly, we distinguish : 

(1) Obligatory anaerobic organisms — i.e., organisms 

which require an atmosphere free from oxygen. 

(2) Facultative anaerobic organisms — 1.6., organisms 

which under ordinary conditions are aerobic, 
but which are retidily accustomed to anaero- 
biosis. 

(3) Obligatory aerobic organisms — i.e., organisms which 

cannot exist without oxygen. 

In surgical pathology we meet with two important obli- 
gatory anaerobic bacilli — viz., the bacillus of tetanus and 
the bacill us of malignant oedema. Many pathogenic varieties 
are facultative anaerobic organisms, and this is a point of 
some importance, because it is evident that in the tissues 
of the b'.Kly the supply of free oxygen must be very limited. 
Thus, all the pyogenic germs are readily trained to an 
anaerobic life. 
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Water or moisture is necessary for the growth of all 
micro-organisms. All living animal tissues contain in them- 
selves a sufficiency. Many forms of organisms are killed 
by drying ; ^those, however, which are capable of spore- 
formation readily survive drying, and so also do others, like 
the tubercle bacillus and the pyogenic cocci, which do not 
multiply by means of spores. This resistance is important 
from the point of view of antisepsis and disinfection ; it is 
necessar^ to apply the disinfectant not only to the wound 
and the body, but also to procure an asepsis beyond the 
limits of the body. 

Most micro-organisms prefer an alkaline soil for their 
growth, such as they find in most tissues. There are, 
however, some which thrive well on acid media. Thus, in 
amd urine organisms are readily found, and the gonococcus, 
as a matter of fact is said to prefer acidity ; in acid saliva 
also, innumerable bacilli, cocci, and vibrios aro found. 
Nevertheless, generally speaking, a faintly alkaline or a 
neutral soil'is best for microbic life. 

Rest. — Almost all schizomycetes and fungi grow best 
when at rest, and many of them can be prevented from 
growing to the fullest extent of virulence or from multi- 
plying or from sporulation by keeping the fluid in which 
they are suspended in a state of constant motion. 

Light. — Sunlight and even difliise daylight are detri- 
mental to the growth and development of many pathogenic 
organisms. Thus, the direct rays of the sun — even of the 
winter sun — will readily destroy anthrax bacilli and their 
spores, tubercle bacilli and other organisms. This is not 
due to the heat of the sun ; and it has been shown that 
the blue rays of the spectrum are far more bactericidal 
than red rays. Diffuse light will readily diminish the 
virulence of tubercle bacilli. Light, therefore, is an impor- 
tant element in the treatment of many forms of infective 
disease, though too much must not be exp jcted from it as 
a practical antiseptic. Most, if not all, the pathogenic 
germs grow best in the dark. . 
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Temperature. — ^The pathogenic micro-organisfiis mostly 
thrive best at the temperature of the animal body, but, as 
already mentioned, the limits of the temperature favourable 
or unfavourable for their life vary greatly, some being 
capable of surviving great alterations. Thus, the tubercle 
bacillus will withstand heating for several minutes to 6 o® 0 ., 
which will destroy the bacillus of typhoid fever or the vibrio 
of cholera without fail. Spores can withstand even high 
temperatures ; but most organisms are destroyed after being 
heated to 100“ C. for several minutes. 

Pathogenic organisms have been mentioned repeat- 
edly without a definition having been supplied. It is 
difdcult to give a definition which covers all the pro- 
perties of the pathogenic organisms, or includes all the 
members of this class. Some organisms when injected^or 
introduced into the animal body produce a certain lesion, 
or a group of symptoms which will not appear without the 
entrance of sucli organisms into the body. These are called 
pathogenic germs. They are characterised by their power 
of multiplying in, and acting upon, the living tissues — i.e., 
they are either facultative or obligatory parasites or facul- 
tative saprophytes. They manufacture chemical products, 
which when absorbed cause' constitutional symptoms, or 
act on the tissues, producing certain lesions, destructive or 
formative. Sometimes a distinctive lesion appears; which is 
characteristic and sui generis, and is accompanied by equally 
characteristic symptoms. In such cases we speak of specific 
organisms and specific lesions or diseases. It must be 
remembered, however, that different species of bacilli and 
cocci may and do produce identical lesions and symptoms. 
Suppuration, for instance, is not strictly a specific lesion, 
because it is not confined to a single organism, but its appear- 
ance can be traced to a number of difierent pyogenic cocci 
and Imcilli. It has already been mentioned that some of the 
pathogenic organisms are capable of acting on healthy tissues 
only, namely, the obligatory parasites. Many, if not most, of 
them, however, find a suitable habitat only in the tissues 
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which have been injured, whose vital powers are lowered by 
inflammation, injury, or other pathological conditions, as 
for instance, general ill-health, which predisposes the body 
K to an attack by the organisms. These are the facultative 
saprophytes and facultative parasites. There are, however, 
also conditions, when strict or obligatory saprophytes will 
lead to disease, as, e.^., when organisms of decomposition 
find a soil on necrosed or dead tissues. Here they will 
multiply find form their poisons, which are absorbed, causing 
the constitutional symptoms of septic intoxication. In most 
lesions several organisms occur together, so that there is 
a multiple infection, as, e.^., in cases of tetanus, where 
pyogenic organisms are found in company with the bacillus 
of tetanus, or in cases of septica 3 mia, where saprophytic 
organisms assist the pyogenic cocci. In such cases one 
organism may further and help another by a process of 
“ symbiosis, thereby leading to a serious exacerbation of 
the lesions and symptoms. 

Before an organism can be proclaimed the specific cause 
of any disease, certain conditions must bo fulfilled, viz, : 

(1) The organism must be found in every instance of the 
disease, either by means of microscopical or bacterioscopic 
examination — . 

(2) It must not be found in any other disease — 

(3) Inoculations of susceptible animals with the organism 
artificially cultivated must reproduce the original lesion, 
and in this experimental lesion the same organism must be 
found, to the exclusion of all others — 

(4) Transferred from animal to animal, it must invariably 
produce the same lesion — 

(5) The poisons or toxines prepared either from artificial 
cultures or separated out of the diseased body, and injected in- 
to a susceptible animal, must lead to symptoms and processes 
characteristic of, and compatible with, the original disease. 

Mode of action of pathogenic organisms. — The 

pathogenic organisms may produce definite lesions or symp- 
toms — (i) through mechanical interference, and (2) through 
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thoir chemical products. As far as mechanical interference 
is concerned, they may obstruct the capillaries and smaller 
vessels, and thus possibly lead to infective embolism, which 
may result in rapid death. Again, as in diphtheria, infec- « 
tive membranes may be found in vital organs, or, as in 
ulcerative endocarditis, infective vegetations may develop 
on the flaps of the cardiac valves. Ijocal icdema or necrosis 
is often no doubt partially due to mechanical vascular 
lesions, but the more important and cliaracteristit morbid 
changes are unquestionably due to the absorption of the 
microbic chemical products, or to their action on the tissues. 

In every infective process, then, intoxication plays a great, 
if not the greatest, part. This is a point of some import- 
ance, because until recently narrow distinctions were 
drawn between infective and intoxicative processes. 
an infection we ought to understand the entrance or 
introduction of pathogenic organisms into the body; but in 
every infection we must have also an intoxication with the 
poisons or toxines manufactured by these organisms. 

Bacterial Poisons and Toxines. — Our knowledge 
of the chemical nature of the metabolic products of micro- 
organisms is still uncertain and incomplete. While we are 
still unacquainted with the chemistry of the tissues, while 
proteids and peptones, or aibuinoses, are little more than 
names, it is almost useless to speculate on the chemical 
changes induced by the micro-organisms in the living tissues. 

In artificial media, such as broth, two processes always take 
place ; (a) destructive or assimilative, (b) constructive or 
secretive. The organisms take up certain substances or 
elements, thereby splitting up complex molecules or atomic 
groups, and thus altering the original medium in which 
they were placed ; but on the other hand they also secrete 
complex substances which they have built up from the 
simpler assimilated bodies. 

Some organisms produce acids, others pigments; some 
form aromatic compounds, others various kinds of gases. 
Ferments and other complex bodies are also found among 
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their meTabolic products. These contplex substances require 
special attention : they include the ptomaines (so-called 
aniYnal alkaloids), the albumoses, the toxalbumines (pep- 
tones or globulines), and the toxines or ferment-like 
albuminoid bodies. We are still ignorant as to the true 
nature of the “ specific ” chemical poisons. Fashion often 
models scientific opinion. Thus at one time ptomaines 
were considered to be responsible for the specific lesions, 
but this* view was soon shown to be untenable. The 
albumoses h«ad their turn, and undoubtedly albumoses are 
formed by many organisms when grown in albuminous 
nutrient media, as, for instance, by the bacillus of anthrax 
and of diphtheria. Others, however, form on albumoses, 
or the albumoses produced by them have no specific toxic 
p(»ver. To a great extent the nature of the chemical sub- 
stance — i.e., whether it be an albumose, a. peptone, or a 
globuline, or shortly a toxalbumine — seems to depend on 
the composition of the nutrient medium, and it seems that 
when the organisms are grown in non-albuminous solutions, 
as, e.g., in urine or aspartate of sodium solutions, no such 
toxalbumines are formed, but indefinite albuminoid bodies 
or toxines. Some organisms, as, e.r/., the bacillus of diph- 
theria, manufacture true unorganised enzymes, while others 
also act themselves as living ferments. We see, then, that 
the chemical activity of pathogenic germs is a most com- 
plicated process, still shrouded in obscurity ; and it must 
not be forgotten that, as the chemical substances of the 
microbic metabolism are multiple and complex, so also the 
symptoms produced by them must be multiple and complex. 
Thus, at the seat of infection the organisms may act as 
ferments, splitting off toxic substances from the tissues ; at 
the same time, ptomaines, toxalbumines, or toxines, or 
fermentative products, may be formed, which are absorbed 
into the circulation. These few remarks must suffice as a 
short sketch of a doubtful subject. 

Snsceptibility and Predisposition. — An organism 
which is pathogenic for a particular animal species is not 
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necessarily pathogenic for another even closely allied species. 
The infective power is therefore a relative quantity, which 
depends on particular, at present more or less unknown, 
changes and conditions of the tissues. We cannot tell why 
the grey mouse so readily succumbs to an inoculation with 
the tubercle bacillus, while the white mouse resists it as 
easily. In the one case there is a natural predisposition 
or susceptibility ; in the other case a natural resist- 
ance or immunity. Similarly, we find that Some in- 
dividuals are highly susceptible to certain infective diseases, 
while others show a marked resistance. This susceptibility 
is often acquired in some way or another. Experi- 
mentally it has been demonstrated that hunger and starva- 
tion, fatigue and over-exertion, enforced thirst, and errors 
of diet break down a natural resistance and produce ftn 
acxpiired predisposition. The same may be achieved by 
an injection of chemical and bacterial poisons into the 
animal body, These are considerations of great importance, 
because they throw some light on the nature and mean- 
ing of pre-disposition which clinically has always been 
recognised. 

As the predisposition may be either natural oi: acquired, 
80 also the resistance against, or the immunity from, an in- 
fective lesion may be (i) natural, and (2) acquired. It may 
be acquired in various ways, of which the most important 
ones will be mentioned here, (a) Recovery from an in- 
fective disease, as is well known, often leads to immunity, 
temporary or permanent ; (h) inoculation with the attenuated 
virus, as, e.^., in the case of anthrax; or (c) repeated 
inoculations with small doses of virulent microbic cultures ; 
or (d) small doses of their toxines and poisons will produce 
the same result, (e) In some cases chemical agents, or 
(/) inoculations with antagonistic micro-organisms, have 
rendered animals insusceptible. (^) Lastly, the greatest 
triumph of recent bacteriological research is the immuni- 
sation by means of the injection of serum obtained from 
immunised animals, a process which has been used on man 
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in diphtheria and tetanus, (h) It must be mentioned also 
that an immunity may sometimes be transmitted from the 
artificially immunised parent to its offspring. 

I The causes of immunity are still under discussion, 
and no exclusive theory will explain its nature. It is only 
possible in this place to give a short general account of the 
subject. The older views of exhaustion of the soil, 
whereby a given pathogenic organism cannot floui-ish twice 
in the safne individual body, and of retention of the 
metabolic products of a given organism, rendering the body 
incapable of again supporting its growth, may be dismissed 
as of historical interest only. The doctrine of phago- 
cytosis, formulated by Metschnikoff, embodies the vital ** 
theory of immunity. He maintained that the power of 
ingesting and digesting intruding bacteria, possessed by 
the leucocytes and other mesoblastic cells, constitutes the 
main means of defence against them. This doctiine doubt- 
less contains an essential element of truth : phagocytosis is 
a fact of indisputable occurrence. But it is probably 
an accessory means of defence only : it totally fails to 
explain the phenomena of “ chemical” immunity, which 
modern research has shown to lie at the root of the whole 
matter. It has been mentioned that micro-organisms 
produce their harmful effects chiefly by means of chemical 
“ toxines.” Immunity against these chemical poisons can 
be produced as easily as against bacteria themselves, and it 
follows, from this fact, that the chief means of defence 
against bacteria must be a chemical one, directed against 
their chemical toxines. We know as a matter of fact that 
chemical antitoxic substances are present in the blood 
and tissues of artificially immunised animals, and in certain 
cases (diphtheria and tetanus) we use the serum of such 
animals in the treatment of the disease. We have, further, 
ground for believing that chemical anti-microbic or 
germicidal substances may be similarly produced in the 
body, and on these two grounds the modern doctrine of 
immunity is based. It is essentially an antitoxic and 
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chemical theory, wliich by no means excludes the 'accessory 
phagocytic action of the leucocytes as a means of defence, 
though it relegates this to a subordinate place. 


BZSTRZBVTZOXr OF SCBZZOMTCBTBS OUTSZDB 
AXB WZTBZXr TKB BOBY. 

Although at certain depths and altitudes there is no 
bacterial or microbic life, yet as far as ou» ordinary 
environments are concerned we are everywhere surrounded 
by micro-organisms. Wherever there is dust we find 
schizomycetes ; the soil and water also contain them. It is 
evident that if the surroundings of man are so impreg- 
nated with organisms, the latter must find an easy entrance 
to the body by the respiratory and alimentary tracts# or 
through open wounds. And such indeed is the case. In 
every act of respiration they pass in numbers into the 
respiratory passages, and during eating they are carried 
into the mouth and alimentary canal. Fortunately, how- 
ever, the larger number of them are unable to find a 
suitable soil in the healthy and living tissues for setting up 
morbid lesions and changes. Many of them are destroyed 
by the cells or die ; others are somehow or other impaired in 
their activity or virulence. Thus, the saliva and bronchial 
mucus of many persons contain the pneumococcus, the 
intestines harbour the bacillus coli communis, and it seems 
that the diphtheria bacillus also is a guest of many 
normal tonsils. All these organisms are highly pathogenic, 
but somehow they do not give evidence of their activity 
except under special conditions. Again, the micrococci of 
suppuration are found everywhere in the dust and air 
around us, even in the epidermis and sweat glands; the 
•soil teems with the deadly tetanus bacilli, and the organisms 
of putrefaction are everywhere ready to attack dead or 
dying, necrosed or necrosing tissues. The germs, therefore, 
are present, and it is evident, that given an entrance into 
the body or tissues, and also suitable conditions for their 
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full development and physiological ^tivity (i.c., the pre- 
disposition). morbid or septic changes must follow. 

Broadly speaking, it may be said that the micro-organ- 

• isms reveal their presence by one of three processes, viz. : 
(i) putrefaction ; (2) fermentation ; (3) infective disease. 
Asepsis, Sterilisation, and Disinfection are the means of 
preventing their activity. 

(i) Decomposition and putrefaction are the result 
of saproplfytic organisms. Formerly the latter were in- 
cluded under the term bacterium termo, but it is now well 
known that under this designation many forms have 
been included, of which the various kinds of Proteus are 
the commonest. The putrefactive organisms include both 
aerobic and anaerobic germs, and are widely distributed 
outiide the body. They have no power over living tissues ; 
thus, intravenous injections of Proteus bacilli have no effect 
on healthy rabbits. They require dead or devitalised 
tissues — e.g,f a gangrenous limb, the injured surface of the 
puerperal uterus, or a strangulated knuckle of intestine. 
Under such conditions they develop rapidly, and produce 
their toxines and enzymes, which cause intoxication and 
decomposition. 

• In the absence of such organisms, dead tissues do not de- 
compose, and may be kept for any length of time in sterilised 
vessels, in aseptic or antiseptic fluids. Certain degrees 
of high and low temperature can also prevent or delay 
putrefaction. The chemical and fermentative products of 
these saphrophytes, which at one time were called ptomaines, 
but of whose real nature we know so little that it is best to 
speak of them generally as toxines, are extremely irritating 
to the living tissues, and excite in them an acute inflam- 
mation which often terminates in suppuration. The term 
septic has been applied to all such inflammations as i^ult 
from the presence of decomposing material, whilst the 
constitutional conditions which arise if the septic products 
of decomposition are absorbed are well known under the 
name of sapraemia.” It must not be forgotten, how- 
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ever, that all such terms denote familiar clinical conditions, 
and were adopted at a time when the pathology of these 
conditions was not properly understood. They must there- 
fore be used with caution and a full appreciation of their • 
inadequacy. 

It is evident that these putrefactive organisms are a 
pathological agency of great importance, and it must be 
further remembered that their action is not limited to large 
masses of dead tissue, but they are equally •potent in 
the smallest drop of fluid, so that serum, blood, or pus may 
undergo putrefactive changes when extravasated in or over 
the tissues, and may thus excite inflammation and sup- 
puration amongst them, whilst if the septic products are 
absorbed the various constitutional states mentioned above 
will supervene. 

( 2 ) Fermentation probably accompanies most putrefac- 
tive or infective processes, and has already been discussed 
above. As yet our knowledge of the nature and action of 
ferments and enzymes is limited. Numerous good examples 
of enzymes, the result of cellular activity, are to be found 
in the human body. Such are pepsin, trypsin, &c., bodies 
which are capable of causing very definite changes in the 
chemical composition of the fluids in which they exist.* 
These may be compared with similar enzymes elaborated 
by the micro-organisms. Thus, all schizomycetes which 
liquefy gelatine manufacture a proteolytic enzyme, and it 
seems also that some pathogenic organisms, as, e.^., anthrax 
and diphtheria bacilli, have the power of producing 
enzymes, or of acting as ferments capable of splitting up 
albumin into toxic albumoses. 

( 3 ) The infective nature of pathogenic organisms has 
been considered at length above. Within the past few 
years* many speciflc diseases have been shown to be the 
result of the action of one or other of the schizomycetes. 
Their exact modes of action differ according to the variety 
of the organism. Some accumulate and multiply in the 
minute blood-vessels, and diffuse their toxines by means of 
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the circulation. Others cause local acute inflammations, 
others more chronic changes. But in all cases, it may be 
mentioned again, the organisms act by producing certain 
• chemical substances which when absorbed act as poisons 
to the various tissues and lead to severe constitutional 
symptoms. 



CHAPTER IV. 


XNFXaAMMATXON. 

The best definition of inflammation is that given by Burdon 
Sanderson, who describes it briefly as the succession of 
changes which occurs in a living tissue when it is injured, ^ 
provided that the injury is not of such a degree as at once 
to destroy its structure and vitality.” • 

It has been ascertained- by expeiiments on various 
animals, that the phenomena of inflammation are practi- 
cally of the same nature wherever inflamed structures are 
found. It is therefore unnecessary to detail the various 
experiments alluded to, and we may pass at once to a 
description of the process itself. 

CBAITGBS Z»r TBB BXiOOB-VSBSBKS ABB 
TBB CZBCUBATZOXr. 

It is in the blood-vessels and their contained blood that 
the earliest of the changes which occur in inflammation are 
to be found. The first eflTect of any injury is a dilatation 
of the vessels — arteries, veins, and capillaries — a condition 
which is first noticeable and most marked in the arteries. 
The immediate result of this alteration in the calibre of the 
vessels is an increased supply of blood to the tissues, and at 
first an increase in the rapidity of the blood-stream. To 
this increased afflux the Aame determination of blood 
has been applied. • 

After a variable time, the rapidity of the blood-stream 
diminishes, the retardation sometimes taking place very 
suddenly, and being first seen in the veins. As an imme- 
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diate result, the current in the capillaries, and then in the 
arteries, becomes in turn slower, and pulsation is plainly 
visible in the smallest arterioles. 

• If attention is paid to the behaviour of the blood-cells 
themselves, it will be seen that, during the stage of “ deter- 
mination of blood** the red blood-cells in the veins are 
swept along in the middle of the stream, in what is named 
the “axial current.** The white cells float on the outer 
side of thfe mid-stream near the vessel-wall. When the 
blood-current becomes slowed, the white cells exhibit a 
marked tendency to adhere to the walls of the veins, and 
on account of this stickiness they gradually accumulate 
immediately inside the vessel. And not only do they tend 
to adhere to the vein- wall, but they also adhere to one 
andiher, and thus the vessel becomes lined by layers of 
leucocytes, which constantly gather fresh companions from 
the passing blood. 

In this way the lumen of the vessel is narrowed, but at 
first the axial current sweeps by with unabated velocity. 
Gradually, however, this velocity is diminished, for the red 
blood-cells cohere and form rouleaux, and thus pass less 
readily through the smallest vessels. Finally, complete 
stoppage, or stasis, may ensue, and the smallest veins and 
arterioles are seen to be fllled with blood in which no 
movement takes place. If stasis persists, the nutrition of 
the vessel-wall is cut off, and it dies, with the result that 
its contained blood coagulates. In this case the surrounding 
tissues perish likewise. 

zsxuDa^Tioir. 

In any inflamed area the contents of the blood-vessels 
exude in greater quantities than in the natural state. It 
must be remembered that, in the ordinary processes of 
nutrition of aihealthy tissue, the parts around the vessels 
receive their supplies of new material from, and yield 
up their waste products to, the fluid which is constantly 
traversing them after passing out of the smaller veins and 
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capillaries. But in an inflamed area there is not only an 
increase in. the amount of the exudation ; there is also an 
alteration in its composition. 

In the earlier stages of indammatioh, and in all inflamma-^ 
tions of slight intensity, there is merely an increase in the 
exudation of serum, a so-called serous exudation, in 
consequence of which the tissues become more succulent 
and ocdematous, but are otherwise unaltered. The fluid, if 
drawn off*, is found to be almost pure blood-j^rum, con- 
taining very few leucocytes, and no coagulable material. 
The best example of a simple serous exudation is afforded by 
a blister. In the early stage of all inflammations, the greater 
part of the exuded serum is removed from the inflamed 
area by the lymphatics, and experiments have shown that 
the flow in the lymphatic channels is thus greatly increased. 

As the inflammation progresses and becomes more in- 
tense, so the character of the exuded fluid becomes altered. 
Instead of being watery or serous, it is coagulable and 
turbid, and to fluid such <as this the name of plastic 
exudation is applied. It differs from the serous exudation 
in that it contains the flbrin-forming elements of the blood 
as well as numerous leucocytes. If drawn off’, it is found 
to form a Arm white clot, and in the tissues also it coagu- 
lates. Fluid such as this is often called *^l3nnph,” and 
may be seen to perfection in cases of plastic iritis, forming 
yellowish-white beads or drops in the anteiior chamber and 
on the surface of the iris. On account of its coagulability 
its flow through the lymphatics is impeded, and after a time 
it clots in and occludes the lymphatic channels. As an 
immediate result the tissues which these channels should 
drain become swollen with retained fluid, and, in conse- 
quence of the coagulation of the exudation, they become 
“ indurated ” and “ brawny ” in a manner which is typical 
of plastic inflammation, and is the common accompaniment 
of many deeply-seated suppurations. 

Diapedesis. — Even in the earlier stages of an acute 
i nflamm ation, and also in inflammations of but slight 
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intensity, the white blood-corpuscles escape from the smaller 
veins. The more advanced the inflammation, and the 
greater its intensity, within certain limits, the greater are 
•the numbers in which they escape. 

If a small vessel be watched, it will be seen that soon after 
the slackening of the blood-current, and the adhesion of 
the white blood-cells to the vessel- wall, the contour of the 
vein is bulged at one or more spots. These localised 
projections^gradually increase, and form rounded or button- 
like prominences on the outside of the vein. Soon they 
become further separated from the vessel, and appear to be 
attached to it by a stalk. Finally, this stalk gives way, and 
it is now seen that a leucocyte has slowly ^\^orked its way 
through the vein and is free in the surrounding tissue. 
In tfiis manner varying numbers of white blood-cells escape 
from the vessel, together with some of the fluid constituents 
of the blood. 

The diapedesis of leucocytes is always first noticed in 
the veins, and then in the capillaries and the smallest 
arterioles. In very acute inflammations the rod blood-cells 
as well as tlie white escape from the vessels, and sometimes 
in such numbers that the tissue may appear to be infiltrated 
with blood. 

It will thus be seen that in inflammation any or all of 
the various constituents of the blood may escape. In slight 
inflammations, and in the earliest stages of the acute 
forms, only the serum exudes, but as the inflammatory 
process progresses the fibrin-forming elements, the white 
blood-cells, and finally the red blood -cells, pass into the 
surrounding tissues. 

In some cases of inflammation diapedesis is absent and 
no leucocytes appear at the seat of lesion. Recently the 
term “ chemiotaxis has been applied to the phenomenon 
of diapedesis #r its absence. It is assumed that certain 
irritating substances attract the leucocytes, while others 
repel them; so that in the one case we have a chemical 
attraction or positive cHemiotaxis^ in the other a 

c 



84 FORMATION OF NEW BLOOD-VESSELS. 

chemical repulsion of leucocytes or negative chemiotaxis. 
It is better to adhere to the older term of diapedesis, or 
migration of white corpuscles, since it describes merely a . 
phenomenon without attempting to explain its cause. * 

CBAnross zir tbs ibfziBMbd tzssubs. 

There is one change which is common to all inflamed 
tissues, and that is softening. If a piece o| connective 
tissue in a state of inflammation be examined under the 
microscope, it will be seen that the fibres are swollen, 
and their outlines blurred and indistinct. Separating the 
bundles of fibrous tissue and the individual fibres are^ 
numerous leucocytes, which are here and there collected into 
masses and render all other objects indistinct. It is probable 
that the softening of the tissues is due in part to absorption 
by them of the increased fluid exudation in which they are 
soaked, and also to -the destructive or digestive action of the 
leucocytes, for in many acute inflammations the tissues 
undergo molecular death. Amidst the swollen and blurred 
structures, numerous capillaries are seen. Some of these are 
simply old channels which have become dilated and more 
distinct than natural ; others are of new formation. All 
such newly formed channels originate from the pre-existing 
capillaries of the part. Their formation is described as 
follows : — One of the cells forming the boundary wall of a 
capillary throws out a protoplasmic process. This joins a 
similar process from another capillary, and the two vessels 
are thus united by a band of protoplasm, which, although 
at first solid, is subsequently hollowed out and permits the 
transit of blood. 

The origin of the cells which are found in the in- 
flamed tissues is a matter about which there has been 
much dispute, but may now be considered settled. They 
originate from two sources: (i) The leucocytes, whose 
diapedesis has already been described. These increase in 
number by the escape of fresh corpuscles from the vessels 
of the inflamed area, and also by karyokinesis and fission ; 
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( 2 ) The connective-tissue cells, which soon begin to appear 
at the seat of lesion. The fixed connective-tissue cells 
, increase in size and multiply in number both by direct and 
indirect cell division. The wandering cells migrate to the 
area of inflammation and also multiply in sitd. The leuco- 
cytes are present in such numbers as to obscure the other 
cells, and they constitute the so-called “ round-cell infiltra- 
tration ” ; but at the periphery of an inflamed area, «and as the 
leucocytes disappear, the presence of the connective-tissue 
cells becomes evident, so that Cohnheim’s view, that all the 
cells found in inflamed tissues are derived from the blood, 
must be given up. The commonest leucocyte found in the 
round-cell infiltrations is the ordinary so-called “multi- 
nuclear ” or “ neutrophile " white corpuscle. 

In*non-vascular tissue, such as the cornea, it has been 
shown that the cells found in its substance when it is in- 
flamed are mostly due to an infiltration of leucocytes from 
the surrounding parts, and to a very slight extent only to 
the multiplication of the corneal corpuscles. Everywhere 
the round-cell infiltration is chiefly made up of white 
corpuscles, and the connective-tissue cells undergo proli- 
ferative changes, and keep themselves in readiness for the 
later stages of inflammjxtion and the regeneration of injured 
structures. 

BXPKAXrATXON' OX* THIS CBAiraXSS WHXCB OCCUR 
XB XBFXiAMlIKATXOB. 

The dilatation of the vessels and the increased afflux 
of blood which mark the earliest stage of the inflammatory 
process are due to the direct effect of the injury upon the 
vessels themselves. This dilatation is not a reflex change 
due to irritation of afferent nerve-fibres, for it can be caused 
by injury after the section of all nerves connected with the 
damaged part. Tt is due to an alteration in the tone of the 
muscular walls, and the injury acts either directly upon 
the muscle itself, or else upon the nerve filaments which it 
contains. 
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The retardation and ultimate stasis of the 
blood-stream are the consequences of changes in the 
capillary blood pressure and in the vessel-wall whereby 
the relations between the blood and the vessel become 
altered. As a result, there is an increased resistance to 
the passage of blood through the vessel, a tendency to 
adhesion of the white blood-cells to the vessel-wall, and 
transit of greater numbers of them into the surrounding 
parts. 

That these phenomena are due to changes in the vessel, 
and not to an alteration of the blood in the inflamed area 
is thus proved : — If the ear of a rabbit be deprived of 
blood for twenty-four hours, and the circulation thenC 
restored, it is found that, in consequence of the cutting- 
ofF of the blood-supply, the walls of the smaller fessels 
have become so much altered that all the phenomena of 
inflammation ensue, including dilatation of the arterioles 
and capillaries, followed by stasis and exudation. On the 
other hand, if, when stasis has commenced in an inflamed 
tissue, the engorged vessels are mechanically emptied of 
their contents, the white blood-cells which adhered to their 
walls traverse the rest of the circulation in a natural 
manner, and the rouleaux of red blood-cells break up, 
whilst, at the same time, if fresh blood be allowed to enter 
the inflamed area, stasis again occurs. 

The exudation of fluid which accompanies inflammation 
is due to several factors. Serum passes out through the 
lymphatic and vascular capillaries into the substance of 
the surrounding tissue. The endothelial lining becomes 
affected in some way or another, and allows the exudation 
to filter through, but at the same time there must be 
some change in the capillary pressure, and also chemical 
changes in the tissues, to favour the osmotic current from 
the capillaries and lymphatics. It is assumed by some 
that the endothelium of the lymphatics is an actively 
secreting membrane, and that certain chemical or irritating 
substances act as local or general lymphagogues, so that 
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an increased exudation would appear quite apart from other 
physical causes. 

It is thus evident that the chief phenomena of inflamma- 
4^ion are due to the effect of the original injury upon 
the vessel-wall, and the endothelium of the lymphatics 
and capillaries. 

In all acute inflammations, however, there is another, 
and from a surgical point of view a most important, factor 
in the reta1*dation of the circulation in an inflamed part. 
This is the tension caused by the exudation. Tlie 
more fluid that escapes from the vessels, and the greater 
the rapidity with which it exudes, the greater will be the 
pressure on all the more yielding structures around. 
Further, the more resisting the tissues, and the less capable 
they*are of swelling so as to make room for the exuded 
material, the greater will be the tension. As a conse- 
quence, the flow of blood in the vessels may be seriously 
retarded, and in some cases the retardation may be sufli- 
ciently extensive to cause the death of the surrounding 
parts. This is known as “ sloughing ” or “ necrosis.’^ 

TBS CUBZCAXi SIGN'S OF ZNFXAMMATXON 

are swelling, heat, redness, and pain. Their occurrence may 
be briefly explained by reference to the pathological changes 
already described. 

The swelling is the direct result of the increase of fluid 
in the part. The fulness of the vessels alone would account 
for part of the swelling, but most of the latter is due to 
the exudation of fluid from the vessels. 

The heat and redness are alike due to the increased 
vascularity of the inflamed area, and to the consequent 
transit of a larger quantity of blood than is natural. The 
increase of heat is always relative. The inflamed part is 
hotter than the corresponding portion of the body on the 
opposite side, but is never hotter than the- blood itself, or 
than the mouth or the rectum. It is true that the local tem- 
perature may be raised to loo” or ioi°, or higher, but when 
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such is found to be the case, it will be found also that the 
general body-temperature is raised to a point at least as 
high. 

Pain is due to pressure on, and stretching of, the peri-, 
pheral nerves. It is always in direct proportion to the 
tension in tlie inflamed structures. Thus, in a part which 
can easily swell — e.g.^ in the loose cellular tissue of the 
scrotum or of the eyelids — ^there is but little pain ; but 
when inflq^imatory exudation occurs beneath tense struc- 
tures, such as tendon sheaths, tight fasciso, periosteum, (&c., 
pain is always very intense. 


The inflammatory process may at any stage undergo 
resolution. The extent to which it will progress dejlldnds, 
as will presently be shown, upon the nature of the injury, 
and the presence of decomposing material or of persistent 
irritation. 

If resolution occur early, the hyportemia may pass away 
even before stasis is reached ; if later, the stasis may be 
broken up, the vessel may return to its natural condition, 
and the blood-stream may again resume its natural flow. 
If serum has been exuded into the tissue, it may again be 
absorbed by the lymphatics. If flbrin has been formed, it 
may bo disintegrated and removed by leucocytes. 

The leucocytes themselves frequently disappear, but in 
other cases they remain in the tissue, and in yet others, to 
be alluded to immediately, they may collect in sufficient 
quantities to form pus. 

If the leucocytes remain in the tissue, they do not remain 
as such. They assist in the process of resolution, clearing 
away noxious and necrosed substances, or they degenerate. 
The majority of leucocyte^ possess the power of ingesting 
and digesting or destroying matter with which they come in 
conflicting contact, and, since in most forms of inflam- 
mation as met with in surgical practice, pathogenic micro- 
organisms are found, white blood corpuscles containing 
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bacteria will be seen almost invariably. The organisms are 
thereby absorbed, and thus the cause of inflammation is 
removed. The process is called phagocsrtosis. The leu- 
cocytes are assisted in their work as scavengers by other 
wandering cells, which are always found in the connective 
tissue, and also by the flxed connective-tissue cells themselves. 
It seems, however, that the leucocytes act also chemically, 
destroying or neutralising the irritant without being able 
to ingest ^t; as, for example, when the irritant is a 
chemical substance in solution (see “ Suppuration,’* chap. v,). 
Many or most of the leucocytes undoubtedly degenerate 
with resolution, and it is possible that they may also serve 
as food for the connective-tissue cells destined to regenerate 
the injured structures. It was thought until recently that 
the ^hite corpuscles themselves built up the scar-tissue; 
^.c., that they became elongated or spindle-shaped, after a 
time flbrillated, and eventually fibrous or connective tissue. 
Most authorities agree now, however, that though very 
occasionally perhaps this may occur, yet in warm-blooded 
animals the scar tissue is formed by the connective- 
tissue cells. Resolution and scarring only occur where 
the cells receive a sufiicient blood supply for their nutrition, 
&c. 

Theories of Inflammation. — The chief phenomena 
of inflammation have been considered above, and a partial 
explanation of them has been given. The essence or nature 
of inflammatory processes is still obscure, and various 
theories liave been held from time to time, of which some 
may be briefly considered without entering into any discus- 
sion regarding their value or adequacy, (i) Hypersemia 
was regarded as the leading phenomenon of inflamma- 
tion, and hence the cause of inflammation was found either 
in a paralysis of the vasomotor nerves or in a constriction 
of the injured arteries followed by congestion of the sur- 
rounding areas. It became evident, however, that there 
may be hyperasiuia without inflammation. (2) Virchow 
therefore explained inflammation as being caused by an 
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increased nutritive and functional activity and proliferation 
of the cells in the affected tissues. He assumed that the 
connective-tissue cells multiply rapidly, and thus lead to 
the round-cell infiltration. Pus accordingly was considered* 
to be the outcome of proliferating connective-tissue cells, 
the leucocytes taking practically no part in its formation. 
(3) This conception was soon modified by Cohnheim, who 
showed that the round-cell infiltration consists almost 
entirely of white blood corpuscles whidi have passed out 
through the injured vessel-wall. The latter, acted upon by 
the irritant, becomes more permeable, and allows exudation 
and diapedesis to take phico. During the process of repair 
the leucocytes were assumed to be gradually converted 
into fibrous tissue. He showed that even in non-vascular 
tissues, as the cornea, the round-cell infiltration is duel to a 
migration of the white corpuscles from the vessels in the 
conjunctiva, or the vascular borders of the cornea. It has 
since then been confirmed by most observers that the round- 
cell infiltration and the pus cells are almost entirely made up 
of leucocytes, but that the latter, in warm-blooded animals at 
least, do not become converted into fibrous tissue, as 
Cohnheim assumed. The cicatricial repair is brought about 
by the connective-tissue cells, which undergo rapid division, 
and assume an inci'oased activity. (4) Recently, Metch- 
nikoff, on the strength of comparative observations on 
lower animals, has propounded a fascinating theory which 
seeks the first principle of inflammation in the phenomena 
of phagocytosis. These various views, briefly indicated 
here, cannot be considered at length in such a work as 
this. Inflammation is a complex process, the nature of 
which is still obscure, and its causes and phenomena are 
manifold. Nervous influences no doubt play also an im- 
portant part, for it has been shown that after section of 
the sympathetic nerve, irritation often produces in a part 
an extremely severe inflammation, which passes off slowly, 
though at other times such section seems to lead to a quick 
resolution of a pre-existing inflammation, 
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CATARRB— CATARBKAXi ZRFXiAllCMATXOX. 

Catarrh is a form of inflammation affecting epithelial 
surfaces, and, although more common in mucous membranes, 
occurs in the skin as eczema.’* All catarrhal inflamma- 
tions are characterised by the comparatively slight changes 
which take place in the epithelial cells, whilst the deeper 
tissues are involved in the destruction which is seen in all 
inflammafibry processes. Catarrh may be excited by cer- 
tain bacteria, by mechanical injuries, by exposure to cold or 
wet, or to irritating matters, as well as by certain constitu- 
tional conditions such as gout and scrofula. 

In the early stage of catarrhal inflammation there is 
redness and hypersemia, and then a serous exudation into 
th#sub-epithelial cellular tissue, quickly followed by oozing 
of the fluid amongst the epithelial cells, and its escape on 
to the surface. 

In many cases no further change ensues in the connective 
tissue, but in some a phistic exudation, with formation of 
fibrin, results, and the affected part becomes more swollen 
and indurated, whilst in others the inflammation proceeds 
to suppuration, and pus-cells force their way between the 
epithelial elements, and are discharged from the skin or 
mucous membrane affected. 

In the meantime the epithelial cells themselves, being 
more tough and resistant than the softer sub-epithelial 
tissues, appear to derive actual benefit from the unusual 
vascularity of the deeper structures and the consequent 
increased supply of nourishment. They multiply with 
unusual rapidity, and, in the case of mucous membranes, 
secretb much more mucus than in their natural state ; their 
secretion is necessarily mingled with the serum which 
exudes from the vessels below, and thus forms the copious 
watery and sticky discharge characteristic of mucous 
catarrh. In this discharge are found a certain number of 
leucocytes and epithelial cells in varying numbers and of 
different shapes and sizes. When suppuration occurs, and 
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the discharge becomes muco-purulent or purulent, many of 
the pus-cells may be seen to have made their way into the 
substance of the epithelial cells, and appear to have been 
formed by multiplication of the cell-nuclei, an appearance 
which is a deceptive one. If the inflammatory process con- 
tinues, the epithelial cells are in time destroyed and an 
ulcerated surface is exposed. In such a case the inflam- 
mation ceases to be catarrhal. 

Post-mortem examination shows but little altq|:ation in 
cases of acute catarrh, for the hyperaemia and swelling 
quickly subside after death. In cases of chronic catarrh, 
however, there is much pigmentation, which results from 
the exudation of red blood-cells and disintegration of their 
colouring-matter. This is well shown in cases of chronic 
cystitis, or during life in the legs of those who suffer from 
chronic ecssema. 



CHAPTER V. 

SUPPURATION. 

Suppuration, or the formation of pus, is the final result 
of all acute inflammations in which neither resolution nor 
repair occurs. The pus may be contained in a cavity forming 
an abscess, it may be diffused, or may be discharged from a 
free surface, part of which has already been destroyed, and 
which is said to be in a state of ulceration. 

JETzoibOGY or svrrvBATzozr. 

It has already been said that any injury may cause 
inflammation, but the essential characteiistic of a simple 
traumatic inflammation is that it is strictly localised to the 
seat of injury^ arid does not progress after iJie cause is 
removed, A transient injury, therefore, however severe, 
will not cause an inflammation which will j^rogress to the 
formation of pus, for, before that stage has been reached, 
resolution will have taken place. 

There are two chief causes for the progression of inflam- 
mation to suppuration. They are — ^first, the presence 
of organisms ; second, persistent irritation of the 
inflamed part. These conclusions are based chiefly upon 
experiments, to some of which brief reference may be made. 

In order to show that, even after the most severe 
injuries, suppuration does not necessarily ensue, Professors 
Hueter and Hallbauer destroyed portions of the muscle of 
a rabbit’s thigh by either the actual cautery or by chloride 
of zinc. They found that, when antiseptic precautions 
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were employed, scarcely any vascular disturbance took place, 
and the dead tissue did not act as an irritant. 

Other experiments by Professor Chauveau took matters 
a good deal further. This experimenter showed that the 
subcutaneous twisting of the spermatic cord in animals, 
which is practised in France instead of castration, always 
results in the complete death of the testis, and that under 
ordinary circumstances the dead organ does not act as an 
irritant towards the tissues in which it lies. The Operation, 
which is known by the name of hiatourncKje, is performed 
by merely seizing and twisting the testis four or five times, 
the result being occlusion of the spermatic artery. 

But although, under ordinary circumstances, no suppura- 
tion ensued, Chauveau showed that, if any septic matter 
was in the testis at the time of operation, pus was fornlbd, 
and the dead orgsin was cast off. This was demonstrated as 
follows : — Some of the fluid from a septic abscess containing 
organisms was injected into a vein before the operation 
was performed. The organisms being thus circulating 
through the testis at the time that the cord was twisted, 
some of them necessarily remained in the organ after the 
operation, and in all cases where this injection was practised 
it was found that the tissues became filled with pus which 
contained numerous organisms. It then remained to prove 
that the suppuration was due to the presence of the micro- 
organisms in the testis, and not to the general contamina- 
tion of the blood — a problem which was solved by perform- 
ing the operation of bistournage before injecting the septic 
material, by which means, the spermatic artery having 
been occluded before the organisms were introduced, none 
of them could subsequently enter it. In such experiments 
no suppuration occurred, and it was therefore concluded 
that the presence of micro-organisms at the seat of injury 
alone was sufficient cause for suppuration. 

But not only does suppuration result from an injury when 
the septic material is directly injected into the blood, or 
enters at a wounded surface ; it may also result from the 
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ingestion of putrid liquid by the stomach and intestinal 
tract. Professor Kocher has shown .that, in dogs, wounds 
of bone which are in a perfectly healthy condition may be 
made to suppurate, and diffuse osteitis may be caused by 
feeding the animal on putrid material, and there can be no 
reasonable doubt that such a result implies that micro- 
organisms introduced through the intestinal tract may 
contaminate a wound, and that thus the general condition 
of a patifcnt may exercise much inlluenco on the healing 
process. 

This is abundantly illustrated by clinical observations; 
for not only do wounds seldom heal well when the patient 
is suffering from such diseases as pyteinia, erysipelas, &c., 
but in many patients in bad health, injuries such as slight 
contusions are followed by suppumtion even in cases where 
no skin wound exists. 

Although, however, as is shown above, it is proved that 
organisms have much to do with the causation of sup- 
puration, it must be clearly understood that most of the 
organisms which are concerned with the formation of pus 
are powerless in the presence of healthy tissues, and it has 
been shown that if injected into the blood they are quickly 
destroyed. It has already been mentioned that rest is essen- 
tial for the growth and activity of most of the bacteria, and 
the blood is therefore no favourable soil for these parasites. 
But it is evident that in the case of an injury these con- 
ditions are materially altered, for as the direct result of 
injury there is escape of blood from the damaged vessels, 
and thus a stagnant fluid provided ; and as a consequence 
of the succeeding inflammation, there is an exudation of 
more fluid, and an impairment of the vitality of the struc- 
tures involved. Should bacteria therefore come into contact 
with injured parts, they are placed under much more 
favourable conations for growth than obtain in the healthy 
body. 

It is to the same tendency of organisms to live in injured, 
unhealthy, or dead tissues that the suppuration of lacerated 
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wounds is to be attributed, for in all of these there are to 
be found certain minute portions of tissue whose vitality 
has been lowered or destroyed, and it is in these th.at 
putrefactive processes commence. 

Thus, it must be added that the nature of the injury 
is of considerable importance in deciding the question as 
to whether suppuration will or will not ensue upon its 
infliction. 

The advent of organisms to a previously heallJhy wound 
is indeed always the sign for an immediate increase of 
the inflammatory process, an increase which is almost cer- 
tainly the result of the action of the bacteria and their 
chemic<al products on the damaged and dead tissues and 
fluid in which they grow, and the consequent formation of 
irritating chemical products. The increase of the inflam- 
mation is, in fact, designed to rid the wound of the parasitic 
growth, and as the leucocytes are to a great extent the 
agents by which the bactena are destroyed when under 
natuml conditions they obtain access to the body, it is clear 
that the increased flow of blood, the exudation of cells, and 
the formation of interstitial granulation tissue are really 
reparative and not destructive. But in this struggle with 
the invaders many leucocytes die, and it is the living leu- 
cocytes which appear in increased numbers at the seat of 
lesion, together with the dead leucocytes and the fluid in 
which they lie, which constitute pus. 

There is, however, another cause for the progression of 
any inflammation to suppuration — namely, irritation. 

The inflammation set up by any transient injuiy will 
subside in the absence of septic infection, but, if the cause 
of the inflammation be allowed to remain, if the injury 
be, so to say, long-lasting, if in fact, persistent irritation 
be present, then the inflammation will not be allowed to 
subside; it will progress, more and more exudation will 
take place, and pus will Anally be formed. This has been 
well demonstrated by Ohauveau, who found that if, after 
practising bistoumage, the testis and surrounding parts 
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were repeatedly manipulated, inflammatory changes resulted, 
and suppuration ensued, though the pus in such cases did 
not contain any micro-organisms. Similarly, in man, even 
' in aseptic wounds, or in the case of damaged tissues wliich 
have never been expased by any skin lesion, suppuration 
may ensue upon want of rest, or irritation by some foreign 
body, the pus in such cases not containing organisms and 
possessing hardly any irritating qualities. Thus, suppura- 
tion may occur in cases of simple fractures not kept at 
rest, or after the injection of irritating liquids, such as 
iodine or strong carbolic acid, notwithstanding the aseptic 
nature of such fluids. 

It has already been mentioned that under natural con- 
ditions suppuration is a reparative process, the living 
celftlar constituents of pus appearing to be actively engaged 
in destroying the organisms which either caused or keep up 
the suppuration. But besides these phagocytic elements 
in pus there are found also chemical substances of great 
power well suited to assist the tissues in their struggle for 
repair, for from pus a digestive proteolytic ferment can be 
separated, and Leber has also shown that whilst metal 
wires inserted into the anterior chamber of a rabbit's eye 
will readily cause suppuration, the pus thus formed 
will gradually dissolve the metal. We have then in pus — 
{a) phagocytic cells, (6) digestive ferments, and (c) a strong 
chemical agent of great destructive power; and this will 
explain readily the rapid dissolution of tissues caused 
by acute suppuration as well as the destruction of the 
bacilli. 

From the foregoing experiments, therefore, it may be 
considered proved — 

First, that the most severe injuries do not of themselves 
cause suppuration in healthy tissues. 

Secondly, that if the part injured be exposed in any way 
to septic^’ influences, suppuration will e^nsue. 

Thirdly, that if the part injured be exposed to irritation, 
suppuration will ensue. 
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PTOGSirZC OROAirZSlISS AZn> thszr mods 
or ACTZOR. 

The commonest causes of suppuration are undoubtedly • 
micro-organisms. Of these, a few are so commonly found 
in pus that they have been singled out as •pyogenic 
schizomycetes. It must be remembered, however, that 
many other cocci and bacilli, under special conditions or in 
exceptional cases, may produce suppuration, andP again the 
so-called pyogenic germs occasionally may fail to produce 
suppuration or may lead to other lesions. The pyogenic 
organisms therefore cannot be considered to be specific 
organisms in the sense defined above. Most of the 
schizomycetes found in pus belong to the group of 
micrococci. The commonest pyogenic cocci are ikie — 
(i) Staphylococcus pyogenes aureus; (2) Staphylococcus 
pyogenes albus ; (3) Streptococcus pyogenes ; besides these, 
the following are not infrequently found: the Staphy- 
lococcus citreus, the Staphylococcus cereus flavus and albus. 
The Pneumococcus has been discovered in many cases of 
purulent otitis media and meningitis ; indeed, this organism 
is now known to be a common cause of suppuration in 
certain regions, e.y., in the pleural cavity. Empyema is 
perhaps more commonly due to the Pneumococcus than to 
any one other organism. Recently the Bacillus coli 
communis, a normal inhabitant of the intestines, has been 
obtained in various forms of abscesses, those especially 
which arise in connection with the alimentary canal. Even 
the typhoid bacillus has been found in the pus from abscesses 
occurring in the course of that disease. 

The pyogenic cocci are apparently present in the dust 
around us, and it is probable that the Staphylococcus 
epidermidis albus, which is a normal inhabitant of the skin 
or cutaneous glands, is merely a variety of, or identical with, 
the Staphylococcus pyogenes albus. In pus also an inter* 
esting bacillus is not infrequently found — viz., the Bacillus 
pyocyaneus. The latter in artificial nutrient media produces 
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a blue or bluish-green pigment, which it also develops in 
pus (blue pus). 

If the pyogenic cocci— i.e., the Staphylococcus pyogenes 
• aureus and albus or the Streptococcus pyogenes — gain 
access into the circulation, septicajmia or pyajmia is the result 
(see chap. viii.). Again in ulcerative endocarditis they 
are commonly found, and the Streptococcus pyogenes is 
apparently identical with the streptoco(*cns of erysipelas. 
It is impoAant to keep these facts in mind, because they 
explain many accidents and calamities in clinical surgery. 
The most important question to answer is, “ Ilow do these 
cocci produce or lead to suppuration ? ” It is certninly not 
' their mere mechanical presence, but the action of their 
chemical products, which is responsible for the production 
of p#3. Thus, it has been shown that sterilised filtered 
cultures — i.e., cultures freed from the microbes, but con- 
taining their products — will produce suppuration when tho 
living organisms fail to do so ; and Leber has suc<!Ocdod in 
separating from cultures of staphylococci ciystallino bodies 
which were highly pyogenic. It is evident, therefore, that 
the production of pus is finally always due to some irritant, 
and that in this respect, after all, bacterial and non- 
bacterial suppuration follow the same law. 

All these pyogenic cocci are often harmless when in 
contact with healthy tissues, but when they gain access to 
a portion of the body whose vitality has been lowered 
or destroyed by injury, or when the individual itself is 
in a weak or debilitated condition, they are able to 
exercise their undoubted power of exciting suppuration. 
Thus, it has been shown that the Staphylococcus pyo- 
genes aureus injected into the circulation of a rabbit in 
most cases will produce no ill eflects upon the healthy 
heart, but if the cardiac valves have been previously injured, 
an infective endocarditis will result ; in other instances tho 
simultaneous injection of a sugar solution has enabled the 
Staphylococcus pyogenes albus to show its pyogenic power, 
and numerous other experiments have clearly demonstrated 
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the inability of injured or unhealthy tissues to protect 
themselves. 


FORMATZOSr OF PUS. ^ 

In describing the changes that occur in inflammation, it 
has already been noted that the white blood-cells accumu- 
late in the softened tissues, and that numerous new blood- 
vessels run amongst the newly formed cells. Both cells 
and vessels are bathed in the exuded serum,%nd matted 
together by the coagulated fibrin. This vascularised tissue, 
rich in cells, is often called inflammatory new formation, 
and sometimes interstitial granulation tissue. If the 
inflammation progresses, the cells at the focus, or centre, t 
of the inflammation increiise in number, the tissues in 
which they lie are gradually destroyed, and finally aSspace 
or cavity is formed, bounded by the surrounding ** inter- 
stitial granulation tissue,” and containing leucocytes floating 
in a serous fluid. This fluid, with its contained cells, consti- 
tutes pus. The cavity containing it is called an abscess 
cavity, and the walls of the abscess cavity are formed by 
the “granulation tissue” already mentioned. An abscess 
once formed increases in size by a continuance of the pro- 
cess by which it was originally developed. Around it is an 
area of inflammation extending for a variable distance. 
This inflammation spreads, and, as the inflammatory 
process progresses to suppuration, the abscess grows larger 
by a gradual liquefaction of the tissues around it. In all 
cases the pus tends towards the direction of the least 
resistance, and thus, a free surface being reached, the 
pent-up fluid finally escapes. An abscess which forms 
rapidly, and which is accompanied by all the signs of 
inflammation, is called an “acute abscess,” and it has 
been shown by Professor Ogston that all such abscesses 
contain micrococci, which have, in cases where there is no 
wound, presumably reached the inflammatory area through 
the medium of the blood. The pus of an acute abscess 
is hardly ever re-absorbed. It is practically dead tissue in 
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a &tate of decomposition, and, acting as a foreign body to the 
parts around, prevents the inflammation from subsiding. 

BZFruSa SUPPVBikTZON' 

is the term applied to an inflammatory process going on to 
the formation of pus which is not limited by the walls of 
any definite cjivity. In such a case tho diffusion may bo 
the result of a very widespread injury, 6.^., general contu- 
sion of a ^hole limb ; but in many instancas it is due to 
septic organisms of more than usual virulence, and gradu- 
ally passes into the specific inflammation known by the 
names of “ cellulitis and “ phlegmonous erysipelas.” In 
cases of difluse suppuration there appears to bo but little 
tendency to the coagulation of tho fibrin, which is the chief 
agej^t in limiting any collection of pus, and there is an 
almost complete absence of the formation of granulation 
tissue. 

SliOUOBZXrO ABB GABGBZSBS. 

In all inflammations the vitality of tho tissues is lowered, 
and as suppuration progresses they die. In most cases tho 
death is molecular, and the portions of dead tissue are so 
minute that, even if cast off in the discharges, they are 
not noticojible. More generally, howevei*, the small dead 
particles are dissolved in the exudation — most probtibly by 
the leucocytes — and it is only in inflammations of great 
intensity, or where the inflammatory products are under 
great tension, that larger portions of tho inflamed struc- 
tures perish. Such dead portions are called “ sloughs,” and 
when still larger the part is said to be “ gangrenous.” The 
dead tissues are subsequently sepirated from the living by 
a process of ulcei-ation. 

CBBOBZC ABSCBSB. 

A chronic abscess is one which is of slow growth, and 
in which the signs of inflammation are but little marked. 
Such abscesses result either from long-continued irritation, 
or from an injury inflicted upon unhealthy structures. The 
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process by which the pus* is formed does not differ from 
that which occurs in acute suppuration, but, on account of 
the long continuance of the inflammation many of the 
proliferating connective-tissue cells nejir the boundary ot 
the inflamed area remain in the part long enough to 
undergo further development, and thus the abscess- wall is 
liable to become greatly thickened by newly formed fibrous 
tissue. In some cases this thickening is so considerable that 
the pus becomes enclosed in a definite capsuk, to which 
the name of “ pyogenic membrane ” has been applied. The 
pus of a chronic abscess in a healthy person does not differ 
from that of an acute abscess, except in that it often con- 
tfiins no micrococci. The latter is a fact to bo remembered, i 
for so long as all septic influences are kept away from the 
abscess- wall, so long will the formation of pus remain #low, 
and so long will signs of acute inflammation be absent. If, 
however, such an abscess be opened without proper pre- 
cautions, and septic ” matter be introduced, putrefactive 
processes will be set up, an acute inflammation of the whole 
abscess-wall will ensue, and pus will be formed in greatly 
increased quantities. Although, however, neither micro- 
cocci nor the organisms which cause acute suppuration are 
to be found in the pus of a chronic abscess, yet most of such 
abscesses do depend for their oi'igin on the presence of a 
bacillus, for a very large proportion of them are tubercular, 
and associated with the growth of the tubercle bacillus. 
It is further prokiblo that in other cases the abscess was 
primarily due to the action of pyogenic germs which died 
at a later stage, for it has been shown that pus is an un- 
suitable soil for at least some few organisms. This can bo 
proved to be the case in some empyemas, the pus from 
which, though sterile on cultivation, may be found to con- 
tain, on microscopic examination, degenerate pneumococci. 

Chronic abscesses often attain great size, and may remain 
for many months or even years without undergoing any 
material alteration in size. In some cases, and especially 
when the exciting cause has been removed, the fluid por- 



LYMPHATIC ABSCESS. 


tions of the pus may be absorbed, and the pus-cells may dry 
up and become converted into a caseous mass, part of which 
may subsequently bocoino calcified. When absorption is in 
progress, the contents of a chronic abscess present varying 
degrees of inspissation. 

Occasionally, when the contents of an abscess have been 
apparently absorbed, there is a recurrence of inilammsition 
after an interval which may amount to years, and pus is 
again formed. To such abscesses, occurring in the site of 
past suppuration, the term “ residual ” lias been applied by 
Sir James Paget. 

XiYMPHATZC ABSCSSS. 

Lymphatic or “cold ” abscesses are sometimes separated 
front the chronic variety on account of the greater rapidity 
with which the formation of pus in them takes place. They 
may indeed form very rapidly, and a case is recorded by 
Brodie in which ho removed three (piarts of pus from the 
thigh of a gentleman in whom it had collected in the space 
of three weeks. Such an abscess could scarcely bo called 
“ chronic,” yet it differs from an acute abscess in the com- 
plete, or almost complete, absence of pain, redness, and heat. 
The walls of such abscesses are usually very thin, and their 
pus is often ill-formed and watery. It is probable that 
many lymphatic abscesses are of tubercular origin. 

BEAXiZUrG OF AN* ABSCBSS. 

As already mentioned, the pus of any acute abscess is 
practically dead and “ septic ” material, and, as such, acts as 
a foreign body to the tissues around it, and keeps up the 
suppuration. When, however, the contents of such an 
abscess have been discharged, and nothing remains to cause 
a continuance of the inflammatory process, the abscess- 
cavity is rapidly obliterated. This obliteration occurs as 
follows : — The granulating surfaces of the abscess-walls are 
brought into contact by the pressure exercised on them by 
the surrounding tissues, which have until now been mechani- 
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cally distended by the collection of pus. This pressure is 
naturally greatest in the deepest parts of a wound, and 
thus it is in its deepest parts that the walls of an abscess 
are naturally first approximated. Such an approximation* 
soon results in an actual growing together of the opposing 
layers of granulations, and a gradual obliteration of the 
abscess-sac from below upwards. If, however, the walls of 
the abscess are very thick, or the surrounding tissues are 
much matted together, the collapse of the abscess-sac will 
not take place, and pus will continue to be formed from 
the granulating surfaces. But it does not follow that even 
in these circumstances healing will not occur, for the abscess- 
cavity may be in great part filled by a growth of fresh 
granulations and fibrous tissue, as in the process of healing 
of an ulcer. The slowness with which this process o&urs, 
however, is well illustrated by the great length of time 
required to fill up the cavity of an abscess situated in an 
absolutely unyielding structure, such fis bone, for here, the 
collapse of the sac being impossible, its walls cannot directly 
grow together. 

In some cases an abscess does not altogether close, but, 
contracting to a narrow suppurating track, continues to 
discharge pus. Such a track is called a sinus. Sinuses 
are often long, narrow, and tortuous. They are lined by 
ill-formed granulations, and secrete thin, watery pus. 
Their walls are commonly thickened by fibrous tissue, and 
a bunch of granulations commonly sprouts from the orifice. 
Anything which keeps up irritation will cause a sinus. 
Amongst the commonest causes are the presence of foreign 
bodies, such as dead bone, portions of clothing, &c. ; the 
retention of pus in an ill-drained cavity; constant move- 
ments by neighbouring muscles; and the passage of irri- 
tating matters, such as faeces or urine. 

v&caxATzoxr. 

Ulceration is the term employed to indicate an inflam- 
mation of a free surface which has progressed to suppu- 
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ration. The process by which an ulcer is formed does not 
differ in any way from that by which an abscess is developed. 
In each case, an inflammation having been started, exuda* 
ition, formation of new blood-vessels, and softening of the 
surrounding tissues occur, and in each granulation tissue is 
developed and pus is formed. In the case of the abscess this 
pus cannot at once escape, for it is surrounded by granula- 
tion tissue on all sides ; but in the case of an ulcer, the 
inflammation having occun^ed on a free surface, the pus 
escapes as quickly as it is formed, and the granulation tissue 
is found only in the “ base ” of the ulcer. It cannot be too 
clearly enforced that the section of the base of an ulcer and 
that of an abscess-wall possess precisely the same structure. 
Each is composed of “ granulation tissue,** and by each pus- 
cello are formed. If an abscess-cavity could be laid out on 
a free surface, it would form an ulcer ; or if one ulcer could 
be placed over another so that the pus from each was shut 
in, a cavity lined by granulation tissue and structurally 
identical with an abscess would be formed. Ulceration is 
commonly said to mean “ molecular death,** and this is true. 
But it is also true that suppuration meiins precisely the 
same, and that the gradual destruction of tissue already 
described in dealing with the formation of an abscess differs 
in no way from the “ molecular death ** of ulceration. 

An ulcer, like an abscess, may result from persistent 
irritation, or from a septic condition of a wounded surface. 
In the case of a traumatic ulcer of the skin, the initLal injury 
is often slight, perhaps an abrasion destroying the surface 
epithelium and exposing the papillary layer. Such a 
wounded surface would readily heal if not exposed to irrita- 
tion by dirt or mechanical stimuli ; but, if so exposed, the 
inflammation started by the injury progresses through the 
stages of hypersemia, stasis, exudation, &c., and results in 
the formation of granulation tissue from which pus-cells 
are thrown off. If the irritation be kept up, or if septic 
conditions exist, the ulcer may spread, and tlie deeper 
structures will be gradually involved and will perish in the 
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process of suppuration. After a time , the ulcer ceases to 
extend, and either remains stationary or progresses towards 
cicatrisation. Its stationary condition is unnatural, and 
is usually the result of a continuation of the irritation, but < 
It may be due to various local conditions to which allusion 
will presently be made. 

In describing any ulcer, attention must be paid to — 

( 1 ) The shape and extent ; 

(2) The floor and secretion ; 

(3) The edges ; 

(4) The surrounding parts. 

Following this arrangement, we may now proceed to 
describe a healthy ^ healing ulcer — t.e.,one from which all 
irritating causes have been removed, and which is in pro- 
cess of cicatrisation. 

(1) The shape and extent vary in different cases. 

(2) The floor is on the same level throughout, and is 
formed of innumerable granulations,” which give it a 
velvety appearance. 

Examined more closely, each granulation is found to 
consist of a small papilla composed entirely of white blood- 
cells loosely held together by fibrin, and having in its 
centre a single looped blood-vessel. All the granulations 
are of the same size, and are bright red in colour. They 
are closely packed, and the whole base of the ulcer is 
evenly covered by them. Immediately below these granu- 
lations lie the tissues softened and irritated by the inflam- 
matory process, containing exudation-cells and fluid, with 
many new blood-vessels and connective-tissue cells in a 
condition of active proliferation. The more deeply we pass 
the less marked are the signs of inflammation, and, after 
passing through the area of stasis and hyperasmia, we reach 
the healthy subjacent structures. In the deepest parts of 
the inflammatory area we find some newly formed fibrous 
tissue. * 

Tlie secretion of a healthy ulcer is healthy pus. This 
is a thick, opaque, yellowish fluid of a creamy consistence, 
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with a specific gravity ^of about 1030, and an alkaline 
reaction. If allowed to stand, it does not coagulate, but 
^ separates into two layers, the upper being clear and fluid, 
the lower dense and yellow. The clear fluid is almost 
identical in chemical composition with serum. ^J'he denser 
layer is composed of “ pus corpuscles.” Examined micro- 
scopically, these are found to be round cells, generally 
finely granular, with a diameter of about of an inch, 
with a lobefl or multi-partite nucleus. They are escaped 
leucocytes, many of them showing active aimeboid move- 
ment, and containing bacteria or cellular remains in their 
substance (phagocytosis). A large number of tliese white 
•corpuscles are, however, dead and, being dead, have no 
amoeboid movement. 

(3) «The edges of a healthy ulcer are not raised, or in- 
durated, or sharply cut ; they slope gently on to the base, 
and where the edges and base join there is a thin bluish- 
white pellicle marking the line of the advancing epithe- 
lium, which is eventually to overgrow the whole ulcerated 
surface. 

(4) The parts immediately around a healthy ulcer are 
red and inflamed, but this inflammation is very slight, and 
limited to the immediate vicinity of the ulcer. The skin 
in the neighbourhood is healthy, and is not congested, 
eczematous, oedematous, or otherwise abnormal. 

PERFORATlirG UXiCERS. 

These are ulcers whose formation is essentially the result 
of some disease of the nerves, and which are characterised 
by their tendency to extend in depth rather than in area. 
They are almost always found on the sole of the foot, and 
especially beneath the ball of the great toe. They commence 
with a corn-like thickening of the epidermis, which may 
precede ulceration for several months. The ulcer has a 
great tendency to extend into the subjacent metatarso- 
phalangeal joint and to cause its suppuration; but, if 
treated by rest, cleanliness, and the removal of pressure, 
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the ulceration generally ceases to extend. Perforating ulcers 
sometimes complicate tabes dorsalis, and may occur in the 
course of other diseases of the spinal cord, or in cases of , 
peripheral neuritis and notably in leprosy. They are some« 
times associated with sweating and anaesthesia of the 
neighbouring skin. If the part be treated by amputation, 
the ulcer is prone to recur on the stump. 

BlSAXilirG OF AB U&CSB. • 

It has already been said that so long as an ulcer is 
irritated so long it tends to extend, but when all irritation 
has been removed, the inflammatory process becomes more 
limited, and repair commences. An ulcer implies loss of ^ 
substance, and the first efforts of repair are directed towards 
filling up the gap made by the ulcerative process. ^Until 
this gap has been filled up — t.e., until the base of the ulcer 
has been raised to a level with its edges and with the 
surrounding parts — the process of ** skinning over does not 
commence. 

The gap is filled by fibrous tissue, which is formed from 
the surrounding proliferating connective-tissue cells. In 
the deeper parts of the granulations the newly formed 
and actively multiplying connective-tissue cells which lie 
amongst the exuded leucocytes show further activity, and, 
together with their neighbours, develop into fibres in the 
manner already described. Fresh granulations are now 
formed, the proliferation of cells continues, new loops of 
blood-vessels shoot up towards the free surface, and thus 
by a constant development of the cells in the deeper parts 
of the ulcer, and an equally constant growth of fresh granu- 
lations, the base of the ulcer is raised to the level of the 
surrounding parts. When this is accomplished, the 
epithelial cells at the edges grow over the ulcerated sur- 
face, and gradually cover it in. At first the epithelial 
covering is very thin, and the granulating tissue beneath, 
shining through, gives it a bluish-white appearance. Later 
on, when the epithelium is thicker, and the subjacent 
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structures have lost their vascularity, the “scar” or 
“ cicatrix ” is of a pearly-white colour. 

► It is the special characteristic of all newly formed 
librous tissue that it tends to contract, and, as a conse- 
quence, the scar tends to diminish in size for long after 
the skinning-over process is complete. It is probable that 
this contraction is merely the result of lessened vascularity, 
for by the time the epithelium has grown over the ulcer- 
ated surface, the numerous newly formed blood-vessels, 
having fulfilled their purpose of bringing up material to fill 
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Keloid Scar on the Male Breast. 


the gap, and of supplying the young connective tissue with 
nourishment, shrink and disappear. The young fibrous 
tissue consequently becomes more dry, and shrinks, and 
thus produces the contraction characteristic of all scar 
tissue. The result of this contraction is that the neigh- 
bouring parts tend to be drawn in towards the scar, and on 
the extent to which they can be drawn in, even more than 
on the size of the original ulcer, the extent of the resulting 
cicatrix will depend. Thus, in extremely lax tissues, such 
as the scrotum and eyelid, large portions of skin can be 
1‘emoved with scarcaly a^ visible scar resulting : but where 
the skin is tense — as, e.^., over the front of the tibia — the 
scar of an ulcer is always relatively large. 


fiO 


KELOID SOAKS. 


When the whole thickness of the skin has been destroyed 
it is not reproduced, and the epithelial covering of the 
cicatrix is devoid of papUlte, hairs, sebaceous and sweat 
glands. 

Occasionally the growth of scar tissue does not cease when 
the wound has closed, but more fibrous tissue is produced, 
and a keloid growth results. Keloid is, indeed, a tumour 
composed of scar tissue, and may originate in the site of 
any healed wound, however minute. It is most frequently 
seen on the chest and shoulders, and is relatively common 
in the scars on the necks of scrofulous persons. The 
microMope shows that a keloid is composed of spindle cells 
and fibrous tissue, closely resembling the structure of a 
fibro-sarcoma. In most cases, after continuing to increase 
for an indefinite time, the growth of a keloid scar dCases, 
and in many instances the tumour already formed partially 
or entirely atrophies. Kemoval of keloid by operation is 
generally useless, as the scar of the operation wound also 
usually becomes keloid. 
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• KSAXiZNG or WOUNDS. 

Although wounds are generally described as healing in 
four or five different ways, yet in all the process by which 
they are finally closed is the result of inflammation. It 
will be remembered that we have already defined inflam- 
mation (p. 30) as “ the succession of changes which occurs 
in a fiving tissue wlim it is injured^ and thus it may 
be said that every injury carries with it its own cure, for 
in all alike the healing process is of inflammatory origin, 
and is the direct result of the injury. 

It is true that even within very recent years ‘‘healing by 
immediate union ” has been described, but this is a process 
which may be said to have no pathology, for in it the 
several tissues are supposed simply to join without the 
intervention of any uniting material whatever. Thus, one 
piece of muscle would become attached to another piece, 
one end of a cut vessel to the other, and so foi-th. It is 
probable that this never really occurs, and that in all cases 
there is some intervening plastic material, however small in 
amount. 

HBAlbnrO BT rZBBT ZBTTBirTZOBr 

is healing without the formation of pus, and is best seen in 
cases of surgical operations, where healthy soft tissues have 
been cleanly divided by a sharp knife — e.</., in operations 
for hare-lip or in fiap amputations. 

If in such a case all haemorrhage is arrested, and the 
parts are brought into opmplete apposition, the following 
changes may be noticed : — 
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The edges of the wound at first become slightly red and 
swollen, the latter condition being often well demonstrated 
by the “ burying ” of the sutures which have been originally 
quite loosely tied, but which subsequently become tightened 
by the swelling of the soft parts. Following this there is 
some increase of heat and pain, and thus it will be seen 
that all the signs of inflammation are present, though all 
in a very slight degree, and strictly limited to the im- 
mediate neighbourliood of the wound. In 4he first few 
hours there is often a little oozing of serous or plastic fluid, 
but after the second day, or earlier, the pain, redness, heat, 
and swelling subside, and a thin red line is the only in- 
dication of the previous injury. Next, the redness of thi% 
line fades, and finally a narrow white streak or “ cicatrix ” 
remains. 

A closer investigation of the process shows that in the 
absence of all sutures, the cut surfaces are within a few 
hours held together by some glutinous substance, and that 
with care they may be separated without the necessary 
causation of bleeding, the non-vascular uniting medium 
being fibrin, wliich has been exuded from the vessels in the 
immediate neighbourhood of the wound. Twenty-four 
hours later tlie uniting material has become vascularised, 
and any attempt to separate the cut surfaces will excite 
hoBmorrhage, whilst, later still, the newly formed blood- 
vessels shrink and disappear, and. the scar becomes abso- 
lutely non-vascular. 

A microscopical examination of the wound affords an 
ample explanation of these clinical observances. 

The immediate effect of the injury is to set up those 
changes which are characteristic of the inflammatory pro- 
cess, and consequently the parts in the immediate neigh- 
bourhood of the wound become the seat, first of hyperaemia, 
and then of stasis, exudation of liquor sanguinis and of 
leucocytes, proliferation of connective-tissue cells, forma- 
tion of new blood-vessels, and ^ftening of the inflamed 
tissues. In each flap there is a development of the 



HEALING BY FIRST INTENTION. 


G3 


“ inflammatory new formation ” or “ interstitial granulation 
tissue,” already described, and between the flaps, and into 
the uniting fibrin, cells are exuded. These changes are 
<juickly followed by the formation of loops of new blood- 
vessels and of granulation tissue between the flaps, which 
are in fact, as it were, melted into one another, in the 


same way as two pieces of 
heated and held in apposition, 
softening Uho tissues in the 
same w*ay as the flame softens 
the sealing-wax (Billroth). 

Now, it has already been 
shown that in healthy tissues 
no inflammation will progress 
to suppuration if the injured 
part is not irritated either by 
mechanical means or by the 
presence of septic material ; so 
that in the wound in question, 
whilst the initial injury is 
alone capable of exciting a 
suflicient amount of inflamma- 
tion to promote its healing, if 
no irritant be subsequently 
applied resolution will shortly 
ensue, and the inflammatory 
process will subside. If such 
be the case, the exudation of 
cells and liquor sanguinis, and 
the formation of new vessels wi] 


mg wax may bo united if 
the inflammatory process 


Fig. 6. 



Dingnun of ;i Mciiliiig Wound. 
At H the space Ijctvveen the Haps 
is filled with cells, which at A have 
become developed into fit^rous 
tissue, and at C are accumulating 
in such numbers as to separate 
the Haps and form pus. 

cease, for suflicient material 


has now been provided for the repair of the injured part. 
But the process of repair, begun chiefly by the connective- 
tissue cells, goes on until the scar is formed. Finally, both 


those cells which lie between the flaps, as well as those 
which lie in the softened tissues of the flaps themselves, will 
develop and form fibres, and finally the wounded surfaces 
will be united by a firm scar of non-vascular fibrous tissue. 
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Healing by scabbing, — Healing by scabbing is heal- 
ing by first intention. The scab is formed by blood -clot, 
which is often held more firmly than it otherwise would be 
by being matted with hair and sometimes with other foreign 
bodies. The scab plays the part of a natural “ dressing,” 
and, by preventing mechanical irritation and infection by 
septic material from without, promotes healing without the 
formation of pus. In some cases the scab fails to prevent 
suppuration, and wlien it becomes separated a*idrop or two 
of pus is found beneath it, covering over an ulcerated sur- 
face — healing by first intention has failed, and union by 
granulation is in progress. 

BSAXiZiarG BY SBCOZTB XM-TBlTTZOXir, OB HBAUBG 
BY GBABTUBATZOir. 

Healing by second intention is healing with formation of 
pus. If a wound about to heal by ‘granulation is watched, 
it will be seen that the same changes occur in it at first as 
in the wound healing by first intention, but that, as time, 
goes on, the signs of inflammation, instead of decreasing, 
become more marked. The redness and swelling extend, 
and the di.scharge, which originally consists of serum or of 
lymph, instead of soon drying up, increases in quantity and 
changes its character, for, though it is at first merely stained 
with the blood colouring-matter derived from disintegrating 
clots, it afterwards becomes thicker and whiter, and finally 
consists of pus. 

At first, the edges of the wound are united by fibrin, 
but, as suppuration progresses, the pus gradually collects 
between the flaps, and after a time completely separates 
them, and exposes granulating surfaces. 

Microscopically examined, the same changes are at first 
noticed as in healing by first intention. Instead, however, 
of the inflammatory process stopping short at the production 
of just a sufficient number of cells to unite the wounded 
surfaces, it progresses. More and more cells and fluid are 
exuded, the uniting fibrin, the interstitial granulation 
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tissue, and the softened tissues of the flaps become com- 
pletely liquefied, and finally the flaps are separated, and 
their “ granulating ” surfaces are exposed. It will tlms be 
seen that up to a certain point the processes of healing by 
first and by second intention are identical. Tlio cause of 
the suppuiation in the second case is to be found in the 
presence of either a mechanical irritant of of septic matter. 
Some foreign body may be in the wound, serum or blood 
may be retailed under tension, or a portion of dead tissue 
may remain and decompose, and so the inflammation will 
progress instead of undergoing resolution. 

A granulating surface being thus exposed, it in many 
cases proceeds to heal in exactly the same way as an ulcer — 
i.e., by the development of fibrous tissue in the deeper parts 
from tiie connective-tissue cells, and by a constant forma- 
tion of fresh granulations until the surface is reached. It 
is in these cases that phagocytosis am be well observed. 
The leucocytes are seen to contain numerous cocci, the 
organisms of suppuration. The connective-tissue cells simi- 
larly assist in this process, and, moreover, clear away the 
leucocytic debris^ which remains behind after the death of 
the white corpuscles. Phagocytosis is decidedly a pheno- 
menon of repair, which appears when the chief processes of 
inflammation have already passed away, or at any rate are 
declining. 

In other cases healing by third intention takes place. 

BBAXiXlTG BY* TBXBB nrTBBTXOB, OB UBZOIT 
OF GRA»rVXiil.TZOXrS. 

This method of healing is really far more common than 
is usually supposed, and consists in the approximation and 
union of the opposed granulating surfaces, all irritating 
matter which originally caused suppuration having been 
first removed. Such a mode of union has already been 
described as taking place between the opposing walls of an 
abscess after evacuation of its contents, and constantly 
occurs in the deeper parts of all granulating flap- wounds, 
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though, on account of the fact that it cannot be seen in 
actual progress, it has scarcely obtained sufELcient promi- 
nence. 

Healing of lacerated and contused wounds. — In 

lacerated and contused wounds not only is the initial 
injury greater than in clean 6uts, but small portions of the 
damaged tissues a^e usually injured beyond repair, and die. 
These dead portions, being in contact with the living parts, 
and often infiltrated with septic material, ac^ as foreign 
bodies to the tissues amongst which they lie and cause 
suppuration. On account of these reasons lacerated 
wounds cannot be expected to unite by first intention, for 
before healing can occur the dead parts or sloughs must be 
separated. After this has taken place, the wound heals by 
second or third intention in the manner already desci^bed. 

THE EFFECT OF BRAXETAGE OF WOUITBS. 

In many large wounds it is customary to provide for 
the free escape of any fluids that may collect in the injured 
parts. This provision for the escape of fluid is spoken of 
as “ drainage.” 

In what has been written above of the changes observed 
during the union of wounds, the escape of serous and 
plastic fluid, and in other cases of pus, has been mentioned 
as of usual occurrence. This fluid is derived in part from 
the contraction of clots and the squeezing out of serum^ 
but in mucli greater part from the exudation which is the 
necessary accompaniment of all inflammation. In some 
cases, where large raw surfaces are left, as after amputa- 
tions, the amount of this fluid is very considerable, and 
if no exit were allowed it might collect between the flaps, 
and, by mechanically separating them, and causing tension, 
would effectually prevent union by the first intention — a 
trouble which is obviated by the use of drainage-tubes 
during the first day or two after operation. But not only 
does retained fluid prevent healing by mechanically sepa- 
rating the- parts ; it also provides an admirable medium for 
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the development of any micro-organisms that may gain 
access to it. 

It has been shown by Wegner that fluid containing 
* jnicro-organisms may be introduced with impunity into the 
peritoneal cavity of an animal so long as no more fluid is 
used than can be readily absorbed. If, however, more fluid 
is injected than can be absorbed, it causes an accumulation 
in the peritoneal cavity, and peritonitis supervenes. The 
explanation •of this is obvious. The unabsorbed fluid 
quickly becomes charged with animal matter by osmosis, 
and in this the micro-organisms rapidly develop, and cause 
putrefactive and inflammatory changes. When only a little 
ifluid is used it is rapidly absorbed, and the micro-organisms, 
coming into direct contact with living and healthy tissues, 
are immediately destroyed. 

There is, therefore, a great diflference between exposing to 
contamination an open granulating surface and one which is 
closed. Thousands of people, for instance, go about their 
daily work with large ulcers on their legs, freely exposed to 
dirt of all kinds, and septic in the extreme, yet no harm 
comes, for any organisms which may gain access to the 
ulcerated surface ar e either destroyed by the granulations — 
perhaps by phagocytosis or by the solvent action of the 
pus — or quickly washed away in the discharge, and get no 
opportunity of exciting putrefactive or other morbid changes. 
On the other hand, if but a few bacteria gain access to the 
retained fluid in an amputation wound, they will rapidly 
multiply in it, will cause decomposition of the fluid, and 
will form flaaterial which, if absorbed, will lead to severe 
constitutional symptoms. 
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TRJRLVKATZG, SVPPITRATZVB^ iLNR 
KBCTZG FEVSR. 

Tkaumatio fever is a fever due to an injury. Suppurative 
fever is a fever occurring in connection with the formation ^ 
of pus. 

TRAUMATIC FSVSR. ^ 

If any severe injury is inilicted on a healthy person, the 
temperature, after a transient depression dependent on 
“shock,” often rises above the normal, and continues to 
ascend for about twenty-four to forty-eight hours, usually 
attaining its highest point on the evening of the second day. 
The increased rapidity of pulse and respiration, the dryness 
of the skin and of the mouth, the furred tongue, constipated 
bowels, and scsinty, acid urine, which are the usual accom- 
paniments of fever, are all present. After the second day 
the temperature descends, and, as a rule, the fever has run 
its course by the fourth or fifth day. It never continues 
more than a week. Traumatic fever such as this has no 
connection with any septic condition of a wound. It is the 
direct result of changes set up by the injury itself, and 
provided that nothing intervenes to alter its course, will 
reach its height and then subside in a perfectly definite 
manner. 

The causes of this form of fever have been variously 
explained. The first and oldest theory is that it is due 
to the increased temperature of the parts which have 
become inflamed as the result of the injury. This, how- 
ever is not true, foi| as has already been mentioned, the 
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increased temperature of the inflamed part is only relative, 
and never exceeds that of the blood. It is, therefore, not 
possible that the latter should become heated by its transit 
•through the inflamed area. 

The second theory is that the fever is caused by the 
absorption of the products of inflammation. Any substance 
which, when inoculated, causes a rises of temperature is 
said to be “ pyrogenous,” and it has been shown that the 
ferment wRich is present during the formation cf fibrin 
belongs to this class. It is, therefore, probable that the 
absorption of inflammatory products independently of any 
septic contamination may cause fever. 

The third theory is that the fever is of nervous origin — 
that the irritation of the peripheral nerves at the seat of 
injui^j^, either mechanically or by implication in the inflam- 
matory process, may reflexly cause the production of a 
greater an^ount of heat throughout the body. No doubt 
need be entertained of the possibility of such a mode of 
production of heat, for it finds a parallel in the normal 
physiological processes by which the temperature of the 
body is maintained at a uniform level, and it is certain that, 
in some cases at least, traumatic fever is of neurotic origin. 
Thus, incases of simple fracture the temperature frequently 
rises within an hour or two of the receipt of the injury, 
when there has scarcely been time for the absorption of 
inflammatory products. And, again, in many other cases a 
splint, tightly applied, or inflicting pain, is tlio cause of an 
attack of fever, which immediately subsides after the 
removal or loosening of bandages or strapping. In another 
variety of traumatic fever, to which the name of “ urinary ” 
or “ urethral fever has been applied, the fever is the direct 
result of irritation of, or injury to, the urinary tracts, and 
especially the male urethra. In some patients the passage 
of a catheter, which in no way injures the mucous mem- 
brane, is immediately followed by a rigor a;id faintness, with 
much shock, succeeded by a rise of temperature of several 
degrees, which in its turn usuallyi^ quickly passes away. 
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the attack being evidently throughout of a neurotic 
nature. 

It is thus clear that traumatic fever runs its most typical 
course when a wound is healing by first intention, that it* 
is independent of any septic changes, and may be, and 
often is, present in injuries unaccompanied by any open 
wound at all. 

If a wound does not heal by first intention^ and pus is 
formed, the traumatic fever, instead of subsiding, is liable 
to continue, and to pass gradually into suppurative fever. 

BUPPURATZVfi FSVSR. 

This form of fever, unlike that which precedes it, attains ' 
no definite height and runs no definite course, for, unlike 
the former, it is not dependent upon a single and •tran- 
sient cause, but is liable to last so long as the suppuration 
persist©. 

Cause. — The same causas that produce traumatic fever 
may also infiuence the course of suppurative fever, but 
the most important and most active cause of the latter is 
undoubtedly the absorption of “ pjrrogenous,” or heat- 
producing, material from the wound. It has been already 
mentioned more than once that the cause of suppuration 
is either mechanical irritiition or the presence of micro- 
organisms which are pyrogenic or septic in nature. Now, 
the pus which is formed as the result of mere mechanical 
irritation has little more pyrogenous properties than has 
fibrin ferment, but the pus which is produced by the action 
of pyogenic cocci or is contaminated by septic material is in 
the highest degree pyrogenous. In speaking of the drainage 
of wounds, it has already been said that the retained pro- 
ducts of infiammation form a most favourable medium for 
the development of micro-organisms, and if pus which is at 
first perfectly healthy is submitted to the action of the 
organisms capable of promoting suppuration or putre- 
faction, it will soon be found that the latter have produced in 
the previously almostinnocuous pus morbid products which, 
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if injected, will cause all the symptoms of severe suppura- 
tive fever. Thus, it has been shown experimentally that 
•the chemical products of micro-organisms are capable of 
dhusing fever when injected into the circulation or sub- 
cutaneously. The pyogenic cocci manufacture albumoses or 
albuminoid bodies which are markedly pyrogenous. Further 
it has been show that the dead bodies of bacteria contain 
substances which are not only pyogenic but lead often to 
great febrile disturbances, accompanied by marked changes 
in the blood, both chemical and morphological. There is 
often a pronounced leucocytosis, and an impairment of the 
coagulative power of the blood. In some cases, no doubt, 
•the fever produced is a defensive mechanism applied by the 
body to counteract the effects of intoxication or infection. 
In otlfer cases, however, it signifies a gradual decline in the 
resistance of the animal organism. 

If, however, a free exit is given to all the products of 
inflammation, first, they will not be absorbed at all, and, 
secondly, they will not remain sufiiciently long exposed to 
the action of micro-organisms to become contaminated 
before being discharged from contact with the tissues 
capable of absorbing them. 

It is thus evident that suppuration may occur, and largo 
quantities of pus may be formed, and .yet no “ suppurative 
fever ” may be present. The occurrence of the latter is due 
to the retention and absorption of altered inflammatory 
products rather than to their formation. 

Just as traumatic fever fades into suppurative fever, so 
the latter fades into hectic fever. 

BBCTZC FBVSB. 

The special characteristic of hectic is the marked peri- 
odicity of the rise of temperature, which always attains its 
greatest height towards evening, and then, after perspiration 
more or less profuse, gradually sinks, sometimes becoming 
normal, but often remaining persistently a little higher than 
natural, 
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This form of fever is almost invaimily the result of long- 
continued suppuration, but whether it owns a cause similar 
to that of traumatic and suppurative fevers, or whether it^ 
has an altogether different origin, cannot certainly be stated. 
Its pathology is as yet obscure, but it has been shown by 
experiment that many albumoses which are amongst the 
metabolic products of suppurative organisms, are capable 
of producing fever lasting for seveiul days, and Koch’s 
tuberculine, which to a great extent consists of toxic albu- 
moses, when injected into the animal body, will cause a 
prolonged rise of temperature, so that wo must believe that 
the hectic fever is duo to a repeated absorption of peculiar 
chemical substances elaborated by the micro-organisms.1 
These in some cases react as albumoses, but their true 
nature is Jit present unknown. 



CHAPTER VIII. 

SAPRKMXA, SSPTZCSMZA, AND 
PYS3NZA. 

SAPR.EMIA is a clinical term applied to a constitutional 
condition resulting from absorption of the chemical products 
of pyogenic or septic organisms. 

It#has already been mentioned that the chief cause of 
suppurative fever is the absorption of the chemical products 
of suppuration or decomposition from a wound, which under 
such conditions is called septic, not because there are 
necessarily putrefactive or truly septic processes going on, 
but because those changes exist in it which render it 
unhealthy in appearance and dangerous to the patient. 
Sapraomia is to be regarded as simply a severe form of 
suppurative fever, which is also the result of absorption of 
toxic matter from an inflammatory area. The agents at 
work in causing decomposition in all animal substances are 
micro-organisms, and in sapraemia also the poisonous 
material results from the action of these organised ferments. 
It has been shown by experiments on animals that two 
separate conditions exist which have previously been 
included under the one name of septicaemia, and before 
proceeding further it is necessary to elucidate this point. 

In all decomposing animal fluids certain bodies are 
found, to which the general name of “ ptomaines ” has been 
applied, and one of these, to which the name of sepsin has 
been given, was supposed by its discov^^rer to be the sole 
cause of septicaemia. This supposition is no longer enter- 
tained, for there is everj reason to believe that the other 
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basic bodies are quite as injurious, and, moreover, we know 
now that the ptomaines are less important than was at one 
time assumed, and that there are other chemical substances — 
toxines — apparently of greater activity, and present in larger* 
quantity in decomposing fluids. If fluid taken from a de- 
composing wound, and therefore containing various kinds 
of toxines, be first of all carefully filtered and thereby puri- 
fied from the numerous micro-organisms which it contains, 
and then injected into an animal, it is evident tbit the latter 
is inoculated, not with the organisms themselves, but with 
the chemical products of their action on animal matter. To 
the poisoned condition which results the name of sapraemia, 
or septic intoxication^ is applied. 

The chief symptoms of this are slight muscular twitch- 
ings and loss of power, with great restlessness, vomtting, 
and diarrhoea, l.'he temperature rises, the breathing be- 
comes difficult, and finally death ensues from cardiac weak- 
ness. Such is the course of events if a sufficiently large 
dose has been given, and, when an excessive quantity has 
been injected, the animal may die in an hour or two. 
When the dose is but small, recovery follows after a slight 
febrile attack. The course of events is entirely analogous 
to what is seen when any other active unorganised poison, 
such as strychnine, aconitine, &c., is administered. If the 
dose is large enough the patient dies; if not, the poison 
is excreted, and he recovers. 

In the case of saprremia, then, the process is pre-eminently 
intoxicative. A familiar example will show this clearly. 
’Supposing we are dealing with an uterus immediately after 
delivery, and through neglect the clots and decidual remains 
are not kept in a clean and healthy condition, the result is a 
more or less raw surface, covered with dead and devitalised 
debris. This forms a suitable soil for saproph3rtes9 organ- 
isms unable to grow on or in healthy IMng tissues. 
They will gain a footing here, and manufacture their toxines 
(ptomaines, albumoses, &c.). These substances are absorbed 
into the circulation, and produce the typical symptoms asso- 
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dated with saprsemia. The saprophytic organisms, however, 
cannot spread into the healthier tissues of the uterus or the 
^parts around ; they cannot enter the lymph-channels or the 
drculation, because they are restricted to dead or. dying 
matter for their growth. If the clots, &c., be removed by cu- 
retting or antiseptic treatment, the organisms are destroyed 
as well, and their soil is rendered unsuitable; and now, 
granted the dose of poison was not excessive, the symptoms 
will disappear. If, however, the dead tissues be not removed, 
the process of decomposition and necrosis will continue, and 
the saprophytes will find more soil, and, increasing in 
numbers, will elaborate more toxines, and the symptoms of 
■intoxication will become severer. The latter are always 
proportional to the dose of poison manufactured and to the 
number* of organisms present. Bapi'semia, as such, then, is 
due to microbes — i.e., it is an ‘‘ infective process, a sapro- 
pli3rtic infection,’’ and as such it is also capable of 
transmission from one individual to another, for, given 
similar conditions, the organisms may be carried through 
carelessness and want of cleanliness to a suitable surface, 
and there set up identical changes. Nevertheless, we are 
dealing essentially with an intoxication. The poison which 
is absorbed is as incapable as is strychnine of multiplying in 
the body, and consequently, if a drop or two of the blood 
of the animal experimented on be injected into another 
animal, no effects are produced, for the quantity of the 
poison used is but infinitesimal. 

Septic infection, or true septicaemia, differs from 
saprsemia in the essential particular that it is a true infec- 
tive process due to micro-organisms, capable of living 
and multiplying in living tissues — i,e,, that it is due to 
parasitic schizomycetes. These are commonly the familiar 
pyogenic micrococci. It is experimentally produced by in- 
jecting infected fiuid containing such organisms into a sus- 
ceptible animal. Saprophytes and the common organisms 
which are most active in producing decomposition are not the 
cause of true septicaemia, for they are incapable of acting 
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on living tissues, and in the presence of the latter are soon 
destroyed. It is certain, therefore, that other more active 
organisms, capable of living and multiplying in the tissues^ 
and blood — pathogenic parasitic organisms-r-are the cause of 
septicaemia. Koch has indeed shown that in the case of mice 
such an agent exists — namely, a very slender bacillus, which, 
if introduced into a mouse in the smallest quantities, multi- 
plies with extreme rapidity, and quickly causes the death 
of the animal. If the point of a knife be dif)ped into the 
blood of a mouse which has died from this cause, and a 
slight scratch be inflicted on another mouse, the latter also 
dies with similar symptoms. Many other bacterial diseases 
met with in animals are truly septicsemic, as, e.^., anthrax^i 
piieumococcus-sopticjcmia, &c. Strictly speaking, then, in 
septicajmia there must be an infective agent, the pathogenic 
organism, which, introduced in however minute a dose into 
a susceptible body, soon multiplies in the tissue and blood, 
thus causing a general infection. • The term septicaemia, 
however, as used in clinical surgery, includes other condi- 
tions besides these, and an illustration will make this clear. 

Let us suppose that pyogenic micrococci find entrance 
into the uterine cavity after delivery, and begin to grow 
and multiply in the wall of the uterus. They would here 
produce their toxines, as the saprophytes did in the previous 
case, and, these poisonous substances being absorbed, a 
similar intoxication must result. The organisms, however, 
being parasitic in nature, will spread in and along the 
healthy tissues also, where the saprophytes could not live, 
and will pass through and beyond the uterine walls, so 
that soon there is an extra-uterine form of infection, and 
with it an additional production of toxines and an exacer- 
bation of the symptoms of intoxication. The process in 
such a case probably spreads along the lymph-channels, 
and though there are all the symptoms of septicaemia 
present, the blood may be entirely free from micro- 
organisms, the symptoms being due to an intoxication, 
just as in the case of sapnemia. In both there is an 
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infection, in both there is an intoxication ; but in the one 
case we have to deal with a “ parasitic ” infection, in the 
other with a “ saprophytic ” one. 

• But there are other cases in which the cocci, besides 
spreading along the lymphatics, may enter the circulation 
through the veins and be carried away to distant parts. 
They will then grow and multiply in the blood, and here 
also will manufacture their virus, which, being readily 
absorbed, will rapidly cause severe symptoms of intoxica- 
tion. At the same time, they may be diffused also generally 
throughout the tissues by the blood-stream, so that practi- 
cally the whole body becomes infected. An infection, 
therefore, may spread {a) along the lymphatics ; {h) by the 
blood-stream, or (c) in both ways, and may be accompanied 
or followed by identical, or at any rate similar, symptoms, 
which clinically are included in the term septiciemia, though 
Strictly speaking only when the blood is infected 
should we speak of septicsemia.” The poison, then, 
in septicjemia is essentially infective, and the symptoms do 
not solely depend, as in the case of s«api*jemia, on the amount 
absorbed from the wound, for, however small the qilantity 
of the poison, the organisms which it contains are capable 
of indefinite multiplication in living tissues and in the blood 
itself, and will thus in time produce a sufficient amount of 
poison to cause death. The chief symptoms are extreme 
feebleness and languor, with gi-adual slowing of respiration. 
The animal dies quietly, without dyspnma or struggling. 

Sapr£emia, as it occurs in man, generally results from 
absorption of considerable quantities of decomposing matters 
in cases where pus and the other products of inflammation 
have been retained under tension. Thus, it may be caused 
by decomposition and retention in the uterus of the fluid 
discharge which follows parturition, or by the retention of 
pus between the flaps of a septic stump. 

Septicsemia, on the other hand, may be produced in man, 
as in mice, by a slight prick with any weapon which baa 
been dipped in septic material, and is particularly prone 
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to follow such injuries as dissection and post-mortem 
wounds, or the injuries sustained by butchers and others 
who have to deal with dead animals. A large proportion of 
cases are due to streptococcus infection. The amount of 
poison introduced may bo infinitesimal, but it can increase 
in the body to an almost indefinite extent. 

It is evident that, in the case of saprsemia, if the dose 
has not been large enough to kill, the patient may readily 
recover if the cause of the poisoning is removed — e.^., if the 
retained pus is evacuated. On the other hand, in true 
septica3mia, even if the cause be removed, the patient is 
likely to die, as the micro-organisms, once introduced, con- 
tinue to multiply. A fatal termination is not, however, 
inevitable, and in some ciises at least the bacteria are 
destroyed by the tissues, and the patient recovers. 

The symptoms of septic intoxication ** in man cannot 
practically be separated from those of “ septic infection 
and it is probable that in many cases the two diseases 
co-exist. They would never have been differentiated except 
by experiments. The symptoms, and the course they run, 
can scarcely be considered at length in the present work, 
but it may be briefly stated that, after an initial rigor of 
long continuance and unusual severity, which is not 
repeated, there follows extreme depression of all the vital 
functions, and most noticeably of those of the central 
nervous system. All the secretions are dried up, and urine 
may be completely suppressed. The secretion of pus shares 
in the general disturbance, and any wound that there .may 
be becomes dry, and is sometimes covered with a yellowish 
rind. Severe frontal headache is throughout a most pro- * 
minent symptom. 

The circulation is greatly interfered with, especially in 
the smaller capillaries, and in many parts of the body con- 
gestions and actual stasis result. The blood may ' also 
escape from the vessels, and may form small ecchymoses or 
petechke. These may be seen in the skin, but are much 
more common on mucous and serous surfaces. If a drop 
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of blood be drSstwn oft’ during life, microscopical examination 
shows that some of the red blood-cells are already under- 
going disintegration, and that all of them exhibit a great 
* pendency to cohere and form solid masses. The breaking 
up of the red blood -cel Is indicates that the poisonous 
mateiial actually possesses the power of destroying the 
essential elements of the blood, whilst the cohesion of the 
cells also explains, in part at least, the tendency to stasis 
and congestion. 

On post-mortem examination, decomposition is 
found to be far advanced, and rigor mortis frequently but 
little marked. Incisions into the muscles of tlie chest and 
^limbs show that the latter are stained by the blood-colour- 
ing matter which has escaped from the disintegrated cells. 
On opening the chest, petechim may be discovered on the 
pleurse and pericardium. The heart-substance is stained, 
as are the voluntary muscles, and, like them, it is extremely 
soft and tears easily.. The blood in the heart-cavities and 
throughout the body is of a dark, tarry colour, and is either 
fluid or only imperfectly coagulated. The lungs are very 
congested and lacerable. The peritoneum may present 
petechial spots, and the liver, spleen, and other viscera are 
all darkly congested and very friable. 


PTJEMZA. 

Pyaemia is a constitutional disease due to absorption of 
a septic poison from injured tissues. It is a form of 
septicaemia characterised by the development of numerous 
secondary metastatic inflammations. 

In pyaemia, as in septicaemia, it is probable that deflnite 
forms of organisms produce the poisonous or septic matter, 
the absorption of which into the system gives rise to the 
general or constitutional symptoms of the disease. In 
pyaemia and septicaemia alike, the wound which is the seat 
of inoculation is generally of recent origin, and wounds 
which are gi'anulating are rarely infected. It is now 
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believed that the organisms present in pyaemia are the 
same as those which produce the poison in septicaemia. 

The earliest symptom of pyaemia is a rigor, but, whereas 
in septicaemia the i-igor is not repeated, pyaemia is charac-^ 
terised by frequent rigors. The length of time that pyaemia 
takes to run its course varies greatly in different ca&es. 

In some, the patient dies in three or four days ; in others, 
not for weeks or for months. Even the most rapidly fatal 
caises survive longer than do those of septicaemia. The 
most frequent complications are broncho-pneumonia and 
pleurisy, pericarditis and endocarditis, abscesses scattered 
throughout the body, painful swellings and suppurations of 
joints, peritonitis, and thrombosis of the veins in the c 
neighbourhood of the seat of inoculation. 

On post-mortem examination the muscles n^y be 
found more oi* less stained as in cases of septicaamia. The 
lesions most commonly found comprise the following : — On* 
opening the thorax, the plourm are seen to contain consider- 
able quantities of dark, dirty-brown, foul, blood-stained fluid, 
often mixed with pus and shreds of fibrin. Similar fluid 
may distend the pericjirdium, and the surface of the latter 
membrane may be rough and shaggy with lecent lymph. 

On removing and washing the lungs, small raised patches, 
varying in size from a pea to a walnut — and seldom larger 
— may be seen close beneath the pleural surface. The 
smallest of these are dark in colour, the largest opaque 
white. If the former are incised, they are found to consist 
of very darkly congested patches of lung-tissue, into which 
a small amount of blood has been extravasated. If one a 
little bigger be chosen for incision, it will be seen that in 
the centre of the darkly congested area there is a drop or 
two of pus, whilst all the swellings larger than a hazel-nut 
are nothing more than abscesses. On making sections of 
the lung, patches of broncho-pneumonia* will usually be 
found, and there may be pus in the smaller tubes. No 
abscesses, however, are usually found deep in the lung 
itself ; they are confined to the sub-pleucal surface. 
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A microscopical examination shows yet more, for the 
vessels in the thrombosed area are found to contain 
numerous micrococci, which in some of the smaller capil- 
ktries are in such numbers that they alone are sufficient to 
arrest the passage of blood (see Fig. 7). 

On opening the heart, endociirdinl inflammation or small 
abscesses in the heart-muscle may be found. The peri- 
toneum may contain fluid .similar to that met with in the 
pleural cavifJles and pericardium, but its occurrence is not 
nearly so frequent as in the latter situations. The spleen 
is large, soft, and friable ; the liver is in a similar state. 


Fk;. 7. 



A Small Vessel in the Lung completely plugged with Micro- 
cocci. From a case of pyiemia. (Crouch, ^ in.) 

Either visciis, as well as the kidneys, may contain abscesses. 
If one of the joints which has been swollen and painful is 
laid open, it is found to be distended with thin, oily pus. 
Frequently the cartihages and synovial membrane look 
quite healthy and shiny; in other and rarer cases they 
are ulcerated, and the bone is exposed. Abscesses may 
be found in different parts of the body, being specially 
common in the parotid regions. Wherever pus occurs it 
contains micrococci. 

An esfamination of the wound will generally reveal the 
presence of retained pus, which is often foul. The veins in 
the neighbourhood are sometimes filled with clot, and 
thrombosis may extend for a consideraW 0 distance. The 
clot is always ill-formed, friable, and disintegrating. Fre- 
quently, in parts which are the most broken down, either 
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semi-purulent fluid or true pus may be found. The vein- 
wall may be roughened or ulcerated. 

axp&AiTATZoiir or tbs sscobbabt abscsssss# 

Such are, briefly, the post-mortem appearances of a case 
of pyajmia. Some of them — the inflammation of the 
synovial surfaces — may be explained by the poisoned con- 
dition of the blood, but it is evident that the abscesses 
in the diftbront viscera require further explanation. The 
first thing to notice about them is their locality. They are 
far more frequently met with in the lungs than in other 
viscera, and, whenever they occur, are situated at the 
periphery of organs and in the neighbourhood of the< 
smallest capillaries. This at .once suggests an embolic 
origin, and the source of embolism is readily found tn the 
thrombosed veins. If an embolus derived from one of the 
valves of the heart, or from a healthy clot, and consisting 
simply of a piece of fibrin, be lodged in the terminal 
branches of any visceral artery, it will cause a complete 
stoppage of the blood -stream, with secondary congestion, 
but in no case will suppuration ensue. The abscesses of 
pyromia cannot, then, be accounted for by the lodgment of 
simple emboli. No ; the condition of tJie clot in the veins 
furnishes the necessary clue. The wound has been the 
seat of certain septic changes due to the presence of micro- 
organisms, and septic matter has been formed in it. 
Similar changes have occurred in the veins and their 
contents, and it must be remembered that the coagulated 
blood is dead tissue, and therefore incapable of offering 
any i*esistance to the growth of the parasites, which indeed 
it supplies with food. The clot is not a simple thrombus ; 
it is a poisoned or infected one and contains micrococci, 
and because it is so poisoned, therefore it disintegrates. 
The abscesses are now easily explained. The clot in the 
vein breaks up, and minute portions of it, being washed 
away, are carried by the venous blood to the right side of 
the heart, and are thence propelled into the pulmonary 
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circulation. In the smallest ai^terioles these emboli lodge, 
and in the vessels and the neighbouring lung-tissue the 
micrococci excite exactly the same septic changes as were 
occurring in the wound from which they have been directly 
derived. The emboli are not simple ; they are infective. 
The abscesses in the other viscera are similarly accounted 
for. Either some of the particles of clot from the original 
seat of thrombosis are not detained in the litng- capillaries, 
and, reachin^the left side of the heart, enter the systemic 
circulation, or, as is-mi^&^more probable, fresh bacterial 
emboli are derived from^|H|^gi’^ting clots formed in the 
pulmonary veins around tni^PIl^ered abscesses. The em- 
bolic nature of the abscesses in question is further exemplified 
by noting that, in cases of pymmia following injuries or 
operations about the rectum, the abscesses are most frequent 
in the liver, and not in the lungs — a fact which is readily 
explained when it is remembered that much of the rectal 
blood enters the portal and not the systemic system of 
veins. In ulcerative endocarditis also, where the valves 
of the heart are the seat of bacterial growth, the emboli 
which are frequently detached lodge in the arterioles of the 
spleen, kidneys, brain, and other viscera, and cause the 
formation of embolic abscesses, whilst at the same time 
septicsBmia results from the general poisoning of the blood. 

It will thus be seen that, in pyromia, there is not only 
septic fluid absorbed from the wound, but solid particles of 
poisoned clot are scattered by means of the circulation, and 
it is these solid particles which give rise to the metastatic 
suppurations which are typical of the pyajmic state. But 
the abscesses in the lungs and heart are also the cause of 
the suppurative pleurisy and pericarditis already described. 
As has been . mentioned, these abscesses are situated just 
beneath the serous coat, and as they increase in size they 
commonly rupture into the serous cavity. The septic * pus 
they contain * being thus brought into contact with tha 
pleura or pericardium, suppurative inflammation of these 
membranes ensues. 
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Py 80 mia is really merely a variety of septicaemia, char- 
acterised by the presence of secondary or metastatic 
abscesses, but produced by the same organisms. The 
process is essentially septicaemic, but there is a formaticyi 
of infective thrombi, which necrose and lead to embolism, 
and hence to fresh metastatic foci, which suppurate and act 
as additional septic ” and intoxicative centres. The symp- 
toms are in the first place due to intoxication, but in part 
also to the mechanical effects of embolism. • 

It will be seen, then, that in a case of septic infection, 
when perchance the organisms obtain access into the 
circulation, one or more results may ensue : (a) they may 
grow and multiply in the blood, caiusing generally rapi^ 
death by means of an acute blood intoxication ; (6) the 
blood-stream may deposit the organisms throughout the 
tissues, and thus cause a general difiiision of the infective 
process, as, e.g., in cases of ulcerative endocarditis resulting 
from a septic infection whore occasionally a general erysipelas 
of the face and exti’omities may be produced through the 
circulation ; (c) thrombi may form at the seat of injury, 
which become infected and break down ; the detached clot 
then plugs some distal vessel, and embolism results, leading 
to secondary septic foci (pyjemia). If the blood be examined 
during life, micro-organisms can frequently be demonstrated 
in the first two conditions, and are rarely absent in true 
embolic pyaniiia. These are the essential differences 
between the various modes of infection through the circula- 
tion. It is ditficult to find special names for all the various 
“ septic ” processes, but pyaimia as a clinical term can be 
applied only to a septicaemia accompanied by metastatic 
infective embolism. 

No doubt typical instances of these conditions differ 
both clinically and anatomically from each other, but 
frequently no hard-and-fast line can be drawn. Thus in 
typical septicsemia there is but one rigor, and death ensues 
very rapidly ; but in other cases there are several rigors, 
and the patient may live a week or ten days, yet a post- 
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mortem examination shows the lesions of septicoBmia alone, 
and none of the multiple abscesses of pyaemia. Again, a 
rfjase which, at first at any rate, looks like one of septicajmia 
Aay exhibit after death numerous disseminated suppura- 
tions. It is on account of such cases and of bacteriological 
observation that we must consider these diseases as really 
and essentially parts of the same process, and the entrance 
of the organisms into the circulation, and the disintegration 
of septic thrombi are to be considered as chance occurrences 
in the course of a case which otherwise would have remained 
a local septic infection. 

The conditions of wounds and of patients which predis- 
pose to the development of the diseases in question are 
identical. Overcrowding, insufficiency of fresh air and good 
food, the presence of large numbers of suppurating wounds 
in the same room or building, are the most important. 
Wounds of veins or of bones are more frequently followed 
by both pyaemia and septicaemia than injuries of other parts 
of the body ; whilst the retention of decomposing pus and 
other inflammatory products is always a fertile source of 
such affections. 

The following table may assist in giving a clearer idea of 
the various processes of septic infection. 


INTOXICATION. 


A. Following an infection by saprophytic organisms =Saprajmia. 

B. Following an infection by parasitic {pyogenic)^ 

organisms. 

{a) Spreading along the lymph channels. 

(i) Spreading by means of the blood-vessels: l=Septioj)eniia. 
(j) Growing and multiplying in the] 
blood. 

(a) Carried to the tissues by the blood. J 

C. Following an infection by parasitic {pyogenic)\ 


organisms. 

Septicaemia with infective thrombi and emboli, 


•1 


= Pyaemia. 


Anti-streptococciui serum. — In the treatment of 
sti-eptococcus septicaemia and streptococcus infections gener- 
ally extensive trial has in recent years been made of the 
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serum of animals which have been highly immunised against 
a given species of streptococcus. It is too early to pass final 
judgment upon the value of this treatment. In some cases 
brilliant results have been reported, but in a larger number 
of instances little benefit has been derived. It is possible 
that the number of species of pathogenic streptococci is 
Larger than has been supposed, and it is clear that a given 
serum can avail only against infection by the particular 
species of streptococcus which has been used ill its prepara- 
tion. 



CHAPTER IX. 


ERYSXPEIiAS. 

Erysipelas is essentially a spreading infective inflammation. 
It usually attacks the skin, but may also occur on mucous, 
serous, and synovial surfaces. It is probable that it always 
commences in a wound, for cases of so-called idiopathic 
erysipelas affect almost invariably some exposed part of the 
body, such as the face, where small abrasions are common. 
The disease is the result of a local infection, but although 
the chief apparent eflbct of the inoculation is also local, 
there is always at the same time a more or less severe con- 
stitutional disturbance. It will be convenient to describe 
erysipelas as occurring on cutaneous surfaces, for here it is 
at once most frequently met with and is seen in its most 
typical forms. 

Three varieties of the disease are described : 

Cutaneous erysipelas. 

Cellulo-cutaneous or phlegmonous erysipelas. 
Cellulitis. 

In each of these the flrst symptom is a rigor, with rise of 
temperature, followed by sweating. Any existing wound 
assumes an unhealthy aspect, healing processes cease, granu- 
lations wither, and secretion of pus diminishes. Very soon 
the edges of the wound swell, and the skin becomes bright 
red. The swelling and redness extend together, so that the 
limits of a cutaneous erysipelas while it is spreading are 
sharply defined by a raised, well-marked border. The* 
hyperaemia is followed by exudation of fluid, which collects 
beneath the epidermis to form vesiclei^ or else, accumulating 
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in larger quantities, results in the production of bullie. The 
exudation is not limited to the skin, but extends also to the 
subcutaneous tissue, and when the latter is loose, as in the ^ 
eyelids and scrotum, the effused fluid may cause muck 
swelling. Very shortly after the first symptoms of ery- 
sipelas, the lymphatic glands in the neighbourhood become 
inflamed and s>vollen, and soon afterwards the lymphatics 
between them and the wound are marked out as tender and 
red lines. As the erysipelas spreads at the edges, it fades 
in the centre, and, when it ceases to spread, the raised, 
defined margin is lost, and the redness fades gradually into 
the surrounding tissues. It is not usual for cutaneous ery- 
sipelas to terminate in suppuration, but this may occur. 
After the redness has begun to fade, the epidermis of the 
affected area (juickly de.squamates. The symptoms o£ fever 
are always well marked, but the amount of constitutional 
disturbance depends greatly on the condition of the patienVs 
health. 

In phlegmonous erysipelas the inflammation is not 
confined to the true skin, but extends more deeply, and 
involves the subcutaneous tissues. The redness of the skin 
i.s not so bright as in the cutaneous form, but the swelling 
is greater. The exudation contains much more of the fibrin- 
forming elements of the blood, and as a consequence causes 
great induration and brawny thickening ; the inflammation 
is always very acute, and exudation most rapid. On account 
of the rapidity with which exudation takes place, the in- 
flamed parts soon become very tense and shiny, their vessels 
are compressed, and they “ slough ” from interference with 
their nutiition. Almost all cases of phlegmonous erysipelas 
result in suppuration, and after a time the brawny thicken- 
ing gives place to a softer and boggy feel, which indicates 
the liquefaction of both inflamed tissues and inflammatory 
products alike. At this stage the epidermis frequently peels, 
and, especially when no treatment is adopted, large areas of 
skin die, together with portions of the subjacent areolar 
tissue. If the erysipelas now subsides, the dead tissue will 
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be cast off as a slough, and an ulcerating surface will be 
exposed. In bad cases the sloughing process involves 
tendons, muscles, and vessels, and may leave a limb which 
i^permanently damaged or useless. Constitutional symptoms 
are much more marked in phlegmonous than in cutaneous 
erysipelas. The . temperature frequently rises to 105°, or 
higher, and delirium is common. One of the most common 
complications is bronchitis with congestion of the lungs, or 
broncho-pnevftnonia. 

Cellulitis differs but little from phlegmonous erysipelas. 
In it, however, the stress of the inflammation falls primarily 
on the cellular tissue, and secondarily on the skin. As a 
vesult of this, redness is not so marked, and is usually 
preceded by swelling. Inflammation of the lymphatic 
vessels and 'glands is common, and suppuration and 
sloughing occur as in the cellulo-cutaneous form. In 
this, as in the preceding varieties of the disease, septicamiia 
may occur. 

If a patient dies of any of the varieties of erysipelas, a 
post-mortem examination frequently reveals but little. The 
most common morbid condition is great congestion and 
oedema of the lungs, often combined with broncho-pneu- 
monia and pus in the smaller tubes. Occasionally pleuritic 
effusion is found, and when the head has been the seat of 
the inflammation; there may be diffuse meningitis. The 
abdominal viscera may be congested, and the blood more 
fluid than natural. 

Causes of Erysipelas. — It is probable that extreme 
plethora predisposes to erysipelas, and there can be little 
doubt that some individuals are, without apparent cause, 
specially prone to be attacked. The disease appears to be 
particularly liable to occur in the subjects of chronic 
nephritis, and in those fatal cases which I have examined 
after death I have almost always found catarrhal or inter- 
stitial inflammation of the kidneys. The accumulation of 
large numbers of suppurating wounds in a building, and 
exposure to bad smells or draughts of cold air, act as 
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exciting causes, whilst the retention of inflammatory products 
in a wound is always fraught with danger of erysipelas. 

Recent experiments have made it certain that specific 
micro-organisms play the most important part in the cauaft.- 
tion of this disease, and the undoubted influence of such 
causes as have just been mentioned in no way tends to dis- 
prove the. influence of organisms, for it is probable that 
the latter are only capable of causing trouble when under 
circumstances that are favourable for theii* growth and 
development. 

It has been shown that in erysipelas the lymphatics of the 
skin are filled with micrococci (streptococcus erysipelatos), 
and the disease has been readily transmitted to other animals 
by inoculation either of fluid containing these organisms, or 
else of the micrococci themselves after many cultivations 
carried on in different media. These experiments have 
been made on man as .well as on animals, and in almost 
every case typical erysipelas followed inoculation. From 
the rapid extension of the micrococci along the lymphatics, 
erysipelas has been called infective capillary lymphangitis.'' 
The streptococcus of erysipelas is closely allied to, if not 
identical with, the streptococcus pyogenes. Recent authori- 
ties consider it .a variety of the pyogenic organism, and it 
would seem that the latter under certain conditions will 
produce a mere suppuration or abscess; under others, 
erysipelas; and under others, again, the severest forms of 
septicjemia. Why this should be so it is as yet impossible 
to discuss, but probably it depends on susceptibility and 
predisposing causes. 



CHAPTER X. 


TSTANUS. 

Tetanus is a disease which usually follows an injury, and 
is characterised by tonic and clonic spasms of various 
^uscles. 

The injuries which are most frequently followed by 
tetanus are lacerated wounds of the hands and feet, but it 
may. well be doubted whether this frequency is out of pro- 
portion to the exposure, and consequent liability, of such 
parts to sustain, hurts. Tetanus rarely occurs within the 
lirat twenty-four hours after injury, and its onset may be 
postponed for several weeks. 

In almost all cases the wounds are contaminated with 
dust, dirt, or earth. Tetanus may follow the smallest wound 
or the merest scratch into which such matter has obtained 
access, for the bacillus of tetanus is found especially in the 
soil and in the dust. It is, therefore, widely distributed, 
but it seems that tetanus is commoner in warm climates, 
though this is possibly due to the faci that in such countries 
people walk about less protected. Farmers, gardeners, and 
labourers are especially exposed to the infection, and tetanus 
is not rare on battlefields. The bacillus of tetanus is an 
obligatory anaerobic organism, capable of forming spores. 
These spores are terminal, so that the spore-bearing bacillus 
under high magnification resembles a drumstick (see Fig. 8). 
It occurs in earth and soil down to a depth of six to seven 
feet, beyond which bacterial life is impossible and a small 
trace of such earth inoculated under the skin of a mouse or 
guinea-pig will produce typical tetanus in about 12-24 hours. 
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At one time , various theories existed as to the causes 
of tetanus, but now it has been settled beyond all doubt 
that it is caused by the specific organism. The latter m 
found fit the seat of lesion in tetanic patients, or can bfe 
cultivated from the pus or exudation of the wound, or 
from the surroniidings of the patient. It hfis been shown 
thfit the tetanus of j)uerperal women and that of new-born 
children are caused by the Sfime bacillus. In fact, without 
that orgsiiiism there can be no tetanus, so that the older 
views of idiopathic or spontaneous tetanus must now be 
definitely abfindoned. It was assumed that abnormal con- 
ditions of the peripheral nervas at the seat of injury, either 
by directly extending to the spinal cord, or by reflex irrita-* 
tion, were capable of exciting general spasms. This is now 
known to be without foundation. 


It is important to remember that tetanus is essentially 
fin intoxicativo lesion and not a true septictemic process. 

After death the toxine has been obtained 
I Id. 8. from the blood and various organs, though 
the urine remains free. The organisms are 
found fipparently only during the early 
^ stages of the disease, at the seat of injury 

^ alone, and as a rule in such small numbers 
that their presence cannot be demonstrated 
Hiicilli of Tetanus, except by a timely animal experiment or 
firtilicial cultivation in hydrogen, or at any 
rate in an atinosphero free from oxygen. The bacilli 
produce an extremely active poison or toxine — *0003 grains 
is the lethal dose for a m.an — which is absorbed, and, acting 
on the spiiiiil cord, excites the typical spasms. The nature 
of this substance is unknown, but it seems to be an albu- 
minoid body, perhaps allied to the enzymes. It may l?e 
obtained from artificial cultures, and injected into a sus- 
ceptible animal it will readily produce fatal tetanus. 

There is a great difference in the resistance of animals 


to this disease: rodents quickly succumb, dogs are but 
little predisposed, and hens naturally immune. It is inter- 
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esting from a clinical point of view that the relative insus- 
ceptibility of dogs breaks down, if concurrently with the 
tetanus bacillus pyogenic organisms be injected into the 
lUssues, for it seems that clinically the prognosis is most 
serious where the wound is in a condition of suppura- 
tion. After artificial inoculation the spasms .appear within 
a few hours, occurring first in the inoculated limb, whence 
they quickly spread to become general. In man the 
incubation period varies from one day to two weeks or 
longer. The shorter the interval is, the worse the issue 
will be, and cases of an incubation period of from 8-14 
days frequently recover without tre.atment. 

• The wound very frequently is, or has been, in a sloughy 
and unhealthy state, but occasionally it is already healed 
when the symptoms appear, and no trace of an injury is to 
be detected. Such cases are often, though wrongly, called 
“ idiopathic.” 

The first complaint is generally that the neck feels stiff, 
as if from exposure to cold, and the movements of the jaws 
are soon impaired. After a time, swallowing causes spasm 
of the muscles of deglutition, and the jaws become clenched. 
Tonic spasm of other muscles ensues, and the .abdominal walls 
consequently become hard and resistant. In many cases the 
muscles of the b.ack .are in a condition of tonic spasm, and 
the patient is bent backward into a position of opisthotonos. 
In addition to the tonic contractions, the patient is liable to 
be seized with sudden and violent clonic spasms, which 
affect the whole muscular system, and in the case of the 
diaphragm give rise to severe “ girdle ” pains. Constipation 
is common, and retention of urine may occur. The mind 
remains clear throughout. The act of deglutition becomes 
impossible after a time, and any attempt to swallow excites 
spasm. Death may result from’ exhaustion or cardiac 
failure, but it is more frequently due to spasmodic closure 
of the glottis or to prolonged spasm of the. muscles of re- 
spiration. The temperature frequently presents no material 
change, but occasionally it rises as high as 107° or 108°, and 



94 TREATMENT OF TETANUS. 

in stloh coses not infrecj[uently continues to ascend after 
death. 

Post-mortem examination rarely reveals any abnormal^ 
conditions. The viscera are usually quite healthy, but som# 
of the muscles may bo found to have been torn by the 
violence of their own contractions. The brain and spinal 
cord are quite normal to the naked eye, and, although 
inflammation of nerves in the neighbourhood of the wound 
has been de.scribcd, it is (icrtainly so rarely Seen that its 
occurrence must be nigarded as problematical, and its im- 
portance more than doubtful. 

Serum or antitoxic treatment of tetanus. — Recently 
Behring and Kitasato have shown that from animals arti- 
ficially immunised against tetanus a serum may be obtained 
which when injected into other susceptible animals of the 
same or other species will render them also immune — i.e., 
the serum is protective or immunising. They have further 
demonstrated tliat it is possible to cure the disease by means 
of repeated injections of the immunising serum, but it 
requires as may be guessed, much larger quantities of 
serum for the purposes of a euro than for immunisation. 
Naturally the efliciency of the serum depends on the degree 
of immunity ostablislrtjd, and to a certain extent also on the 
species of animal used. It seems that more susceptible 
animals after immunisation give a serum more active than 
one obtained from less susceptible ones. The serum of 
a naturally refractory animal, like the hen, has no protec- 
tive or curative powers, but if the animal be first inoculated 
with large doses of tetano-toxiue its serum will become 
potent. The principles underlying these facts are at present 
not fully understood. The serum possibly contains sub- 
stjinces which act either on the tetanic poison — i.e., antitoxic 
substances — or which destroy the oirganisms—^.e., anti'- 
biotic or germicidal substances. 

The protwtive serum mixed in a test-tube with tetano- 
toxin will render it -inert, or “neutralise” it, so that it 
actually seems that the action depends on some obscure anti- 
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toxic property, but it must not be left out of sight that the 
natural predisposition or resistance of the animal are factors 
of great importance. It has been shown, for instance, that 
a ^ose of toxine just neutralised with serum, so as to be 
harmless for white mice, is still harmful to the more sus- 
ceptible guinea-pig. Serum immunity must depend on 
many obscure changes and conditions in the animal body, 
and at present we must rest content with the facts. 

These animAl experiments have been applied to man with 
some slight success, the curative serum being obtained, as a 
rule, from rabbits, dogs, or horses which have been highly 
immunised. It appears, however, that cases of acute tetanus, 
Hlith an incubation period of from 1-7 days, are hardly ever 
benefited, .80 per cent, at least dying in spite of the serum 
treatment ; but in less acute cases the serum, or antitoxine 
as it is called, is of use, and we are already in possession of 
favourable records, where the mortality amounted to only 
11*15 cent. It is at present too early to form an opinion 
as to the value of this new method, but the serum treat- 
ment seems the only rational mode 'of attacking this deadly 
wound infection. Animal experiment however, indicates 
that serum treatment is of more value as a prophylactic 
than as a curative agency in tetanus. 

French observers have advised the use of the serum as a pro- 
tective agent in c«ases of lacerated wounds or crushes, where 
particles of sand or earth are rubbed into the sore, or on the 
battlefield, where tetanus is not uncommon and extremely 
fatal. The serum is to be injected immediately, so as to 
remove a possible danger of infection. Immunity is readily 
produced in this manner, and a small dose only is required. 

The serum treatment has recently also been applied to 
diphtheria after Behring had established its soundness by 
patient researches on animals. Diphtheria being due to a 
poison which is less potent or rapid than tetano-toxine is 
much more. amenable to this mode of treatment than acute 
tetanus, and after a short period the diphtheria mortality 
has already been considerably reduced. 
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6ANGRSKB. ^ 

The term gangrene is equivalent to death, but is generally 
applied to death of large portions of the body, and not to 
that of small pieces of skin or cellular tissue. The death 
of these is spoken of as taking place by the process oH 
“sloughing,” and the dead portions of tissue are called 
“sloughs.” In ulcers, as already described, death is 
“ molecular,” and the dejid particles are too small to be 
recognisable by the naked eye. Gangrene is usually due to 
interference with the circulation. . If the supply of arterial 
blood be alone arrested, the tissues will not only die, but 
being deprived of all fluid, will rapidly shrivel and dry up. In 
consequence of this, gangrene resulting from arterial obstruc- 
tion is usually classified under the head of dry gangrene. 

If the venous or capillary circulation is also interfered 
with, , the dead parts will retain fluid in varying amount, 
and, remaining moist and STicculent, are said to be in a 
condition of moist gangrene. 

In other cases the death of the parts is the result of the 
action of some poisonous and usually septic matter intro- 
duced from without, and hence gangrene from this cause is 
classified under the head of septic gangrene. 

In addition to these causes, gangrene may result from 
the action of some chemical agent such as strong nitric or 
sulphuric acid or caustic alkali. 

’ DKir oanrmBWB. 

Dry gangrene is caused, ^ we have already said, by 
stoppage of the supply of arterial blood ; it may be induced 
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in various ways. In perfectly healthy people with healthy 
vessels it may be caused by any injury to the main 
^arterial trunks — e.g.^ subcutaneous laceration, pressure 
fty a fragment of a fractured bone, the application of a 
ligature, &c., as well as by the lodgment of an embolus 
in some vessel too small to admit of its transit. In a very 
large number of patients who meet with such accidents the 
collateral circulation is quite sufficient to supply the peri- 
pheral parts ^ith blood, but in others, and especially when 
the vessels are diseased or plugged by secondary emboli 
detached from the thrombus found at the original seat of 
embolism, this is not so, and gangrene results. The causa- 
tion of gangrene is further favoured by the fact that the 
embolus commonly lodges at a bifurcation, and so occludes 
two vessels, as well as by the diseased state of the heart 
often present as the cause of the embolism. In such cases 
the patient usually suffers at first from severe pain of a 
burning character, pulsation ceiises in the vessels below the 
seat of obstruction, and the limb becomes anaesthetic, cold, 
and pale. The onset of the symptoms is sudden, the 
pulsation in the occluded vessel can be felt to rtop at the 
point of obstruction, and in this situation there is frequently 
some tenderness. In most cases the extent of the gan- 
grene declares itself within forty-eight houis, and after 
this time it ceases to spread. If, however, the other 
vessels of the limb are diseased, the gangrene is not so 
rapidly defined. 

As the limb dies, the colour changes from a dead white to 
a bluish tinge, and then, if left long enough, gradually 
assumes a dull-red, greenish, or blackish hue. The skin 
shrinks into folds, and the epidermis becomes dry and 
horny. Finally, the gangrenous part is completely mummi- 
fied, and in* this state may easily be presei'ved for many 
years after removal from the body. Such complete 
mummifi'cation is rare, and usually certain parts of the 
dead limb are succulent and decomposing. 

The dryness and blackness of the gangrenous part are 

G 
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most marked at the periphery, and where the dead skin 
joins the living the former is of a dull-red colour, and 
comparatively moist. If the gangrenous pait be left in 
contact with the living tissues, the latter soon shdw 
evidence of inflammation. A bright. red line appears at 
the junction of the living with the dead : exudation of in- 
flammatory products proceeds with rapidity, pus is formed, 
and ulceration commences. In this way the dead parts are 
separated from the living by what is comm&nly called the 
line of demarcation.” This line, as will be seen, is 
the result of a process of ulceration by which those living 
tissues which are in contact with the dead parts are 
destroyed, and so separated from the latter. The iilcerativr3 
process, once it has begun, progiesses so long as the dead 
part lies in contact with, and so produces irritation of, the 
living. In this way a gangrenous portion of a limb may 
be completely separated and cast off, though such a result 
will necessarily occupy much time if there is any bone 
involved. After separation has been completed, the granu- 
lating surface which is left will heal like any other ulcer. 

Senile gangrene is a variety of dry gangrene dependent 
upon disease of the peripheral arteries. In old people the 
vessels are frequently the seat of atheroma, or of primary 
calcareous degeneration. As a result of either of these 
morbid conditions, the ai*terial walls become very rough, 
rigid, and inelastic, and in proportion as they become so 
altered they are incapacitated for the proper performance 
of their functions as carriei’s of blood. The peripheral 
parts are consequently not properly nourished, and in some 
cstses the deficiency in the blood-stream is aggravated by 
the clotting of the blood on the roughened vessel-wall, and 
the occlusion of the artery by thrombosis. These changes 
are most commonly met with in the arteries of the lower 
extremity, and thus senile gangrene occurs most frequently 
in the foot and leg. In many patients with senile gan- 
grene, the heart also is f«lbty, and the general health 
feeble. 



SENILE GANGRENE. 


99 


The limb a person whose vessels are thus diseased is 
usually cold, and is liable to become readily numbed from 
exposure, or if subjected to compression of any kind ; the 
l^teries themselves may be felt as hard, rigid, and tortuous 
cords. If a tpe of this ill-nourished limb be in any way 
injured, the slightest inflammation may produce an ex- 
tensive stasis of the feeble blood-stream, and may thus 
completely deprive the parts of their supply of nourish- 
ment. Gan^ene of the injured toe will now ensue, and 
the tissue in contact with it becomes in its turn the seat of 
inflammation, which again induces stasis and gangrene. 
The fact is, that the vitality of the tissues is so low that 
they are unable to withstand the slightest interference with 
their nutrition, and the gangrene, having once started, will 
continue to extend till its progress is .arrested by meeting 
with some tissue in which inflammation may progress to 
ulceration, and to separation of the living from the dead 
part by the formation of a “line of demarcation.'^ 

In some cases the gangrene is of the diy variety 
throughout, but most frequently the inflammation which 
precedes it in its course up the limb results in the exuda- 
tion of a certain amount of fluid, and until this has been 
dried ofl', the dead tissues remain moist. The gangrenous 
• pai*t is thus always most dry at its periphery, whei*e it has 
been longest dead. 

In many cases, after a line of demarcation has com- 
menced to form, gangrene again begins to extend, an 
event which means that the parts reached by the gangrene 
are not sufliciently well nourished to withstand the call 
made upon their vital resources by the inflammatory pro- 
cess. Considering, therefore, that the parts about any 
line of demarcation are, so to say, only just alive, it is at 
once evident that any additional injury inflicted upon 
them, such as the cutting of a flap for an amputation, will 
be the cause of a further extension of the gangrene. The 
appearance of the dead tissue and the mode of formation 
of the line of demarcation differ in no material respect 



100 DIABETIC GANGRENE. 

from the similar processes already described in dealing with 
the subject of gangrene from embolism and from injury. 

Patients who are the subjects of senile gangrene are 
usually in a very feeble state of health, and in many cases 
the pain, want of sleep, and absorption of septic products 
from the decomposing tissues cause a fatal termination 
before the gangrenous process ceases. Death occasionally 
results from pulmonary embolism. 

Diabetic gangrene. — Persons who are suffering from 
diabetes are liable to be attacked by a form of gangrene 
which resembles in many respects senile gangrene, although 
the dead paits do not shrivel and diy as in the latter, 
but, on the contrary, are often moist and decomposing^ 
Diabetic gangrene is frequently started by some trifling 
injury, and spreads rather quickly up the affected limb. 
Its course is more rapid than is that of senile gangrene, 
and it evinces very little tendency to limit itself by the 
formation of a line of demarcation. The sole of the foot is 
the commonest place in which diabetic gangrene con- 
mences, and in some cases a “perforating ulcer” is the 
beginning of the disease. These cases must be clearly 
separated from another and rather numerous class in which 
after gangrene has commenced as a result of disease in 
the vessels or from other cause, sugar begins to be excreted 
with the urine. Here the patient has a transient gly- 
cosuria, and the sugar in the urine is the result of the 
gangrenous process, and is in no way associated with its 
cause. 

Idiopathic 83rmmetrical gangrene^ or Rasrnaud’s 
disease, is the term applied to certain cases of dry 
gangrene occurring without any evident cause, and usually, 
but not always, affecting parts symmetrically placed. 

The patients are generally young adults or children. 
The parts affected are the fingera and toes, and more rarely 
other portions which are expo^d, such as the ears and the 
nose. Very commonly there^is a history that, for some 
time previous to the appearance of the gangrene, the 
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extremities have been numbed and cold, with enfeebled 
circulation and a tendency to the formation of chilblains. 
Death commences at the extreme periphery, and extends 
upwards. One or several digits may die, and more rarely 
the gangrene extends to the whole hand or foot. In most 
cases the dead parts are extremely dry and mummified. 
Prognosis is good as far as life is concerned. The dead 
parts are separated in the usual way, and surprisingly good 
stumps are formed. The real cause of the gangrene is yet 
obscure. It is probably of neurotic origin, and in some 
cases at least is the result of peripheral neuritis. 

Gangrene from frost-bite. — Parts which are frozen 
for a sufficient length of time do not recover their vitality 
on the removal of the cause. The result of exposure to 
extreme cold is a contraction of the arteries, which, if 
excessive and long continued, deprives the peripheral 
structures of their blood-supply to such an extent that 
they die and shrivel in exactly the same way as when a 
large vessel is occluded by a ligature or an embolus. If 
placed in a warmer atmosphere, blood cannot return to 
the frozen tissues, for the vessels as well as their surround- 
ings are gangrenous. In such cases the dead part is 
shrivelled and mummified, and is in a condition of typical 
dry gangrene. 

In other cases, where the deprivation of blood has not 
lasted so long, it has been noticed that if the part is 
suddenly placed in a warmer atmosphere, and blood is 
encouraged to return with great rapidity and in large 
quantities, gangrene will ensue with much greater certainty 
than if the frozen tissues are only slowly restored to their 
natural temperature. In such cases the gangrene is of the 
moist variety, and is preceded by much exudation and other 
signs of inflammation. 

It is probable that th^ explanation of this variety of 
gangrene from exposure to cold is to be lound in the be- 
haviour of vessels which have been for gome time deprived 
of their blood-stream. It has been shown, in the chapter 
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on Inflammation, that the result of such deprivation is 
that, on the re-admission of blood, the phenomena of 
inflammation, with rapid exudation, immediately ensue, c 
The peripheral parts, already almost dead, cannot survive 
any further interference, and accordingly die. The mois- 
ture of the gangrenous tissues is the result of the exudation 
which has immediately preceded their death. 

Gangrene from ergotism. — A very brief mention of 
this variety of dry gangrene is all that is necessiiry in the 
present work. The effect of ergot-poisoning is a contrac- 
tion of the small arterioles, which, when long continued, 
may result in gangrene of the peripheral parts. It is very 
rarely met with in this country, where rye-bread is but* 
little used as an article of diet. 

MOIST OAXrGRSirB. 

In moist gangrene, the dead part, instead of drying and 
becoming mummified, remains moist and succulent. Unlike 
the parts in dry gangrene, the dead tissues quickly decom- 
pose, for moisture is a necessary factor in rapid decom- 
position, and is here abundantly supplied. 

Moist gangrene occurs in its most typical form after 
ligature of the main artery and vein of a limb, and may 
also result from complete constriction, or from the exten- 
sive laceration and crushing of a limb which often result 
from accidents of various kinds. Being deprived of their 
arterial blood, the tissues perish, and, the venous blood 
being retained and often widely extravasated, the dead 
structures do not become mummified. The gangrene is 
limited to the parts below the seat of injury, the skin 
becomes blue or livid in colour, and the epidermis, being 
raised in bullse, subsequently peels, and exposes the deeper 
parts of the skin. The whole limb becomes cold, pulseless, 
and swollen, and, as decomposition advances, gases form 
and give rise to emphysematous crackling. The deeper 
structures feel sodden and (edematous, their elasticity is 
lost, and they retain the imprint of a finger for some 
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minutes. The living tissues above the occluded vessels 
quickly inflame, ulcerate, and form a lino of demarcation, 
but on account of the decomposition and the rapidity with 
\^ich the gangrene spreads, the absorption of septic material 
and a fatal termination are much more frequent in cases of 
moist than of dry gangrene. 

Gangrene from acute inflammation. — In many cases 
of injury the deepeir parts are extensively torn, although 
but a slight s#cin-wound has been inflicted. The result of 
this is that, if acute inflammation supervenes, the inflam- 
matory products are retained, and by their presence inter- 
fere with the circulation in the injured limb. The more 
fapid the inflammatory exudation, and the more tense the 
strictures beneath which the effusion occurs, the greater is 
the interference with the circulation, and the greater is 
the probability that death of the inflamed structures will 
ensue. The gangrene in such ciises is necessarily of the 
moist variety, and, although it occurs most frequently after 
injuries such as have been mentioned, it may occur in 
connection with acute inflammation and extreme tension 
excited by any cause — e.g., in phlegmonous erysipelas. It 
is evident that if exit be given to the pent-up fluid by free 
incisions the cause of the gangrene will be removed. 

SEPTIC OA.XGEEXE. 

Septic gangrene is quite independent of injuries to the 
main arteries or veins. It is probably the result of the 
local absorption of some “ infective ” or “ septic ” material 
formed in a wound. 

Acute spreading traumatic gangrene. — This, which 
is the best known of the varieties of septic gangrene, is 
especially distinguished from the other forms of gangrene 
of which we have been speaking by its tendency to spread. 
Supposing that a heavy cart-wheel has passed over a man’s 
leg, and that all the vessels have been extensively lacerated, 
if simple moist gangrene results it will certainly be limited 
to the parts below the seat of the injury ; in spreading 
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gangrene, on the contrary, the parts above are just as likely 
to suffer as those below. 

The patients in whom this form of gangrene occurs are 
usually adults, and may be either healthy or unhealthy. 
The gangrene may follow any injury, but is perhaps most 
commonly met with after compound fractures. It com- 
mences within a day or two of the accident, and is first 
noticed, not at the peripheral parts, as. in gangrene due to 
injury of vessels, but at the edges of the ^^und. Here 
the skin becomes dark red, and then green or black. The 
skin in the neighbourhood assumes a dark-red hue, and the 
whole limb rapidly swells and becomes extremely tense and 
mdematous from the presence of exuded fluid. * Very 
quickly indeed the exudation is followed by decomposition, 
the epidermis peels, and the soft tissues beneath become 
emphysematous from the presence of the gases which result 
from decomposition, or from the special activity of 
organisms, as 0.(7., the anaerobic bacillus of malignant 
(edema, or the bacillus coli communis. The gangrene 
progresses with such rapidity that within forty-eight hours 
from its commencement it may have spread over the whole 
limb and extended to the trunk. Unlike other forms of 
gangrene, it knows no limits, and no line of demarca- 
tion forms to arrest its progress. Unless the affected limb 
be early removed by amputation, death ensues with cer- 
tainty, the patient sinking into an asthenic condition, and 
dying without definite post-mortem evidence of general 
septicmmia. The temperature is never raised to any great 
extent in typical cases, and may be sub-normal. 

Phagedeena and hospital gangrene. — The term 
phagediena is applied to a very rapidly extending and 
destructive form of ulceration, which is now most 
commonly seen in connection with venereal sores. Hospital 
gangrene, or “ sloughing phagedmna,” is so closely allied to 
pbagedmna itself that the two diseases fade into one 
^another ; but, as the alternative name for hospital gangrene 
suggests, there is, in addition to rapidly extending ulcera- 
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tion or molecular death, more or less sloughing and death 
of the tissues en masse. This form of gangrene, though 
.formerly of common occurrence in crowded hospitals, is 
iow but rarely seen. 

Both hospital gangrene and phagedicna occur indepen- 
dently of interference with the blood-stream, and are each 
the result of the action of some specific poison, which is 
either formed in, or inoculated upon, a wounded surface. 
Both forms 5f disease are contagious, but hospital gangrene 
much more so than simple phagedaena. 

A phagedaenic ulcer has the following appearance : — The 
shape is irregular and ragged ; the base is greyish and 
•often sloughy, or covered with a diphtheritic-like mem- 
brane ; the discharge is scanty and thin ; the * edges 
are sharply cut, and show no sign of healing; the skin 
immediately around is of a dull red hue. The ulcer is 
liable to extend indefinitely, but does not often advance to 
the destruction of such a large amount of tissue as is 
common in the case of- hospital gangrene. The specific 
poison which is the cause, and the ulcerated surface which 
has been inoculated with it, must be destroyed before a 
healthy action can be expected. Formerly, strong caustics 
were the only remedies employed, but of late years it has 
been shown that, in the phagedsena which effects venereal 
sores, at any rate, long-continued soaking in warm water 
produces all the beneficial effects of the caustic treatment. 

Noma Yvlym* — This is a form of phagedaena which 
affects the external genitals of young children, and is usually 
seen in connection with dirt and ill-health. It not uncom- 
monly follows one of the specific fevers, especially measles. 
The appearance of the ulcer does not differ materially from 
that described above as typical of phagedaena. The general 
health is often seriously affected, and death not uncommonly 
results. 

Cancmm oris. — This is a form of ulceration with 
sloughing almost peculiar to childhood, and is usually met 
with before the age of five. The ulceration commences in 
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the cheek or gums, and more rarely in the sockets of the teeth. 
In bad cases large portions of the cheek may be completely 
destroyed, and, the ulceration extending to the jaws,^ 
necrosis of the bones and destruction of the teeth ensued 
The disease is very frequently fatal, and septic broncho- 
pneumonia or septicaemia may complicate it. Cancrum 
oris is probably the result of the action of bacterial poisons, 
and the object of treatment is to destroy the contami- 
nated tissues. This is usually done by the did of strong 
caustics. 
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BOXXi, CABBUNCZiB, AND MAXiXGNANT 
PUSTUXiE. 

BOXXi. 

A BOIL is a circumscribed inflammation of the skin and 
cellular tissue, originating in the hair-follicle or swfiat 
glands, and resulting in the death of the more central parts, 
and. the formation of a slough. This sloughing is accom- 
panied by suppuration of the parts immediately around the 
dead tissue, and the formation of a pustule which, opening 
on the surface, permits the discharge of the central slough 
or core. 

Boils are the result of a local infection by pyogenic micro- 
cocci and are predisposed to by some disordered state of the 
constitution, such as may be induced either by excessive 
feeding or by an insufflcient amount of nourishment ; sudden 
changes of diet appear to be a common cause. It has been 
shown by experiments on man, that if various pyogenic 
cocci, as for instance the staphylococcus pyogenes aureus, 
or the staphylococcus citrous, are vigorously rubbed into the 
unbroken cuticle, that after a short time a crop of boils or 
furuncles, accompanied by a more or less severe inflamma- 
tion, will result, the extent of which varies, within certain 
limits, with the constitutional condition of the individual 
experimented upon. 

Boils are more frequent in men than in women, and are 
usually situated on the posterior surface of the body because 
this is more subject to friction ; the back of the neck and 
of the shoulders, and the gluteal regions, are their most 
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common sites. Any local irritation may determine the 
situation of a boil in a person whose general health is in 
•a condition favourable for its development. 

CABBVXrC&fi. 

A carbuncle is a specific localised inflammation of the 
skin and cellular tissue. It is characterised by considerable 
exudation into the inflamed area, with sloughing of the 
tissues involved, and formation of numerous f)ustules. The 
sloughs are separated from the surrounding parts by 
suppuration, and, when loosened by this process, are cast 
off. A carbuncle differs from a boil in the following 
points : — It is usually single, is much more raised from thn 
surface, and of much greater size. It frequently implicates 
the deep fascia, and discharges pus through numerous 
apertures. 

Carbuncle is predisposed to by a condition either of 
plethora or debility, and not infrequently complicates 
diabetes. The patients in whom it occurs are usually men 
over middle age. Its most common sites are the nape of 
the neck and the shoulders. It more frequently produces 
a fatal termination than does a boil, and death may result 
either from general asthenia or from absorption of septic 
material and blood-poisoning. 

Malignant facial carbuncle occurs, as its name 
implies, on the face. It affects people of all ^ges, but 
most frequently young adults, and is of decidedly rare 
occurrence. 

Its most common site is the lip, where it commences as 
a pimple and thence extends to the cheek. Its structure 
is the same as that of carbuncle in other situations, but it 
is occasionally associated with a wide-spread thrombosis and 
suppurative phlebitis of the facial and ophthalmic veins, 
and with a general cellulitis of the face and orbits. In 
consequence, the whole face becomes greatly swollen, of a 
dusky red or purple colour, and the eyeballs may protrude. 
The frequent termination of a facial carbuncle is death. 
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and this is most commonly due to pyaemia. It is probable 
that in former years some cases at least of malignant 
pustule” have been mistaken for facial carbuncle. The 
i&ost important organism found in this form of carbuncle 
is the streptococcus pyogenes, and the relation between 
erysipelas and malignant facial carbuncle is a very close one. 
When pyaemia or septicaemia supervenes, the streptococcus 
can generally be obtained from the blood by means of 
artificial cultivation. 

MAUGSTAVT PUSTUXiS, CBARBOUT, 0& ABTBBAX. 

Certain herbivorous animals — namely, cattle, sheep and 
iiorses—are liable to suffer from a disease which is variously 
known as “ splenic fever,” “ joint murrain,” “black quarter,” 
&c., and is caused by the presence of a micro-organism called 
the “ bacillus anthracis.” The bacilli anthracis are found 
in the blood and the viscera of the animal after death, and 
occur as short or long rods and filaments. In dried and 
stained specimens the extremities appear concave and 
hollowed out, so that a chain of them somewhat resembles 
a bamboo rod with its nodes. In the animal body spores 
are never formed, but w’hen grown in artificial media they 
readily appear under favourable conditions. In broth the 
Jbacilli develop into filaments containing highly refractive 
central endospores, which give the filaments a beaded 
appearance. The spores are very difficult to kill, resisting 
the temperature of boiling water for several minutes. 
Mice, rabbits and guinea-pigs are highly susceptible to the 
infection and the minutest quantity of a virulent culture or 
a drop of blood from a diseased animal, inoculated sub- 
cutaneously, will cause a fatal anthrax septicaemia without 
fail, the animal often dying within twenty-four hours. 
Cattle and horses are also easily infected, and epidemics in 
herds are not at all uncommon in certain countries and 
districts. Pigeons, hens, and rats are almost completely 
refractory, but their resistance may be broken down in 
many ways, amongst which may be mentioned hunger, 
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fatigue, cold, unsuitable feeding, .and enforced thirst. 
Man also is fairly resistant, and generally suffers from a 
local a flection only, the “ malignant pustule.” After death, 
inoculated or infected animals show the presence of bacftli 
in all capillaries, especially in those of the liver, spleen, 
kidneys, and lungs, so that a diagnosis is readily made by 
means of coverglass-films of the splenic blood stained with 
methylene blue. (See Figs. 4 and 9.) 

The mode of infection of diseased animals is^yet doubtful ; 
it is probable that the organisms can enter either by the 
alimentary tract or else through 
wounds on the surface caused by 
bites of insects, Asc. Splenic fevers 
is especially common in Northern 
Asia, Persia and South America. 

Malignant pustule is a disease 
produced in man by inoculation 
with the bacillus anthracis, and is 
generally due to contamination of 

Anthrax Bacilli and red gome slight excoriation by contact 
blood-cells. -i-i 1 -j 1 \ • e 

From Fliiggc’s “ Hygiene.” 

diseased animals. It is consequently 
most commonly seen on the face, neck, or hands of wool- 
sorters, tanners, and others who are in the habit of 
handling portions of infected animals. 

Malignant pustule commences as a small, red, irritable 
pimple. After twelve to twenty hours a vesicle forms and 
bursts, exposing the deeper layers of the skin. Around 
this central spot a ring of vesicles now forms, and the 
contiguous skin quickly assumes a dull-red hue. The 
central spot dries and becomes black and shrivelled, the 
tissues outside the ring of vesicles swell, and become 
indurated and brawny, the vesicles burst and expose more 
black and shrivelled skin, and the central slough thus 
increases in size, whilst fresh crops of vesicles are produced, 
with extensive surrounding oedema. The neighbouring 
lymphatic glands are often swollen. Symptoms of consti- 
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tutional affection are severe, and death is a common result 
if the local pustule be not excised ; on post-mortem exami- 
nation, the tissues present appearances such as are found in 
Kses of septicaemia. Occjisiorjally spontaneous recovery 
occurs. An examination of the fluid in. the vesicles will 
usually reveal the presence of the pathogenic bacilli, and the 
latter have also been met with in the sputum, urine, sweat, 
and blood. It is to be noted that there are two stages in 
the course ofc a malignant pustule in man — that in which 
the disease is local and that in which invasion of the blood 
by the anthrax bacilli has occurred. The first is the stage 
for effective surgical tre.atment; in the second stage the 
prognosis is very grave. 

The most typical points about a malignant pustule are 
the central dry slough, the ring of vesicles, the raised, 
brawny induration, the absence of severe pain, and the total 
absence of suppuration. 

Occasionally, however, all these conditions may be found 
in the absence of anthrax bacilli, and may even be so 
closely simulated by a vaccinia pustule which has become 
inflamed, that without experimental inoculations the dia- 
gnosis cannot be at once established. 

Another form of anthrax in man is known as woolsorter^s 
disease ; infection is in this case by the lungs 
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Glanders is a contagious disease, to which horses an^ 
asses are subject, which may be communicated to man, 
and is probably conveyed by means of the secretions 
of the nostrils. The disease has been proved by Loffler 
and Schiitz to be caused by .a specific bacillus — ^the 
bacillus mallei. Farcy is simply glanders in a more 
chronic form. 

The lesions of glanders in man are of wide distribution, 
and occur in the skip, mucous membranes of the nose and 
pharynx, and the viscera. In the skin the disease is 
characterised by the development of vesicular, papular, 
nodular, and pustular eruptions, resembling those. of pem- 
phigus and variola, and followed by the formation of 
irregular and spreading ulcers. In addition to these, 
nodular masses of various size form on the skin and 
subcutaneous tissues, and when large and chronic are known 
by the name of “farcy buds.” They are composed of 
granulation tissue, and after a short time burst, discharge 
pus, and cause the formation of deep ulcers. In connection 
with the skin eruption and the farcy buds theie is an 
inflammation of the lymphatic vessels and glands, and 
subsequently the development of buboes. 

The mucous membranes of the nose, frontal sinuses, 
throat, tonsils, and pharynx, become very swollen and red, 
and soon covered by numerous small nodules the size of a 
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pea; these break down and form ulcers, which rapidly 
extend. In this way the whole of the mucous surfaces in 
question may become the seat of a most foul and almost 
^Dgrenous ulceration. 

After death, nodules in various stages of breaking down 
and suppuration may be found in the viscera, and are of 
most common occurrence in the lungs. Glanders is a 
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Portion of ulcerated mucous membrane from the nose of a 
glandered horse. The small circular ulcers at the edge of the 
diseased membrane are well shown. 

disease which is commonly fatal, but the duration of life 
varies much in individual cases, some patients surviving 
three or four weeks, whilst others succumb in as many days. 
A few patients recover. 

The baoilli are found in all the nodules or ulcers, from 
which they may be r^dily cultivated on artificial media, 
especially on blood serum or potatoes at the temperature 
of the body. On pot^,toea their growth is characteristic, 

H 
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appearing as a yellow or brownish film. The bacilli are a 
little longer and thicker than tubercle bacilli, and stain 
with some difficulty with ordinary aniline dyes. They do 
not form spores, but may resist drying for several weekfe. 
Glanders may be reproduced in susceptible animals, such as 
guinea-pigs and field mice, by means of artificial inocula- 
tions. Recently the toxic bodies have been separated from 
broth cultures (mallei’ne), and these when injected into 
diseased horses or asses will produce a marked febrile re- 
action in most cases, so that they are now employed on the 
Continent as a means of diagnosis where the disease is 
suspected but hidden. 

ACTZirOMTCOSZS. ^ 

• Actinomycosis is the name given to the diseased con- 
dition which follows the introduction into the body of a 
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a. Mycelial network. d. Rays and clubs. 

The Actinomyces Fungus. From Baumgarten's “Bacteriology." 

fungus named the Actinomyces, which belongs to the genus 
Streptothrix, This parasite, whose true botanical position 
is probably intermediate between the Bacteria and the lower 
mycelial fungi, occurs as minute yellowish-green, brown, or 
white granules, about half the size of a mustard-seed. 

On slight pressure «the granules break up into their 
several component fungi. The latter belong to the group 
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of Streptothrix, of which several pathogenic varieties are 
now known, notably the fungus of mycetoma or Madura 
disease, to which allusion will be made later. The granules 
consist, in typical instances, of a central mycelium of 
closely interwoven filaments and a fringe of hyaline or 
refractive rays. These filaments are fine and delicate, 
and in most cases disappear into the chai*acteristic swollen 
and bulbous or club-shaped rays, which are highly re? 
fractive, and^stain like hyaline matter with eosine, while 
the mycelial filaments take up the ordinary bacterial dyes. 
It must be remembered* that the important part of the 
actinomyces, as of all forms of streptothrix, is the filamen- 
^us fungoid mass ; the clubs or rays may occasionally be 
absent. It is still doubtful whether the latter are repro- 
ductive or vegetal elements, or merely some hyaline material 
formed by and around the peripheral threads, for in an 
artificial growth on the ordinary media they do not appear, 
but only in the animal body, and even then not constantly. 
Typical representations of the actinomyces will be found in 
Fig. II. The fungus can be readily grown on the various 
nutritive- media, and the lesion has been reproduced in 
animals by artificial inoculation, so that its specificity is 
established. 

The growth of the actinomyces in the body is always 
followed by inflammation of the tissue in which it lies, and 
the consequent production of granulation tissue, amongst 
the elements of which giant-cells are not uncommonly 
found. In some cases the inflammation progresses to sup- 
puration, abscesses form and discharge, and a fungous 
swelling of granulation tissue and parasitic growth pro- 
trudes through the skin ; in other cases, nodules or bands 
of fibrous tissue are formed, which enclose the fungus, and 
form definite and considerable tumours. In cases of long 
standing, the fungus may die and become the seat of the 
deposit of calcareous salts. 

Actinomycosis has long been known to voterinary sur- 
geons as of tolerably common occurrence in cattle and 
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pigs, and has been very variously named, the most common 
appellations being “ woody tongue,” “ osteosarcoma,” and 
“ lingual tuberculosis.” The real pathology of the disease 
was, however, first discovered by Ponfick in 1877, arid 
Israel was the first observer who described it in man. 

It is probable that the parasite grows naturally on barley 
or corn, and this explains the relative frequency of the 
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Actinomycotic growth inside the lower jaw of a cow. 

The bone is expanded and hollowed out into numerous 
cavities which contained purulent matter and actino- 
mycotic growth. 

disease in cattle and in rural distiicts. In more than one 
case, also, particles of barley, or a whole ear of corn, have 
been found at the seat of infection. It is not known how 
the parasite is introduced into the body, but infection of 
man from animals has not yet been demonstrated. A con- 
siderable number of cases of this disease in human beings 
have been observed in England. Accordingly to Israel, 
the disease may be transmitted, first, through the mouth 
and pharynx ; secondly, through the lungs ; thirdly, through 
the intestine; but it also occurs in the skin, and has been 
found in the bladder. 

In the first group of cases the fungus appears to obtain 
an entrance at a carious tooth, and to extend thence into 
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the jawbone ; in other cases the attack has been preceded 
by pharyngitis or tonsillitis. In the case of the lower jaw, 
the entrance of the parasite is followed by the formation of 
a* tumour in the maxilla, which expands the bone and 
extends thence into the submaxillary region. Here in 
some cases an abscess next forms, and, on bursting, dis' 
charges not only pus, but small golden-yellow bodies the 
size of a mustard-seed, which consist of masses of the fungus 
peculiar to thfe disease. The bursting of the abscess does 
not, however, terminate the case, for fresh swellings may 
form in the neck, and may extend into the thorax, or into 
the mediastinum. 

In other cases, suppuration does not occur, and a firm, 
fibrous sort of tumour forms beneath the jawbone. This 
tumour is remarkable more especially for its change of 
position, for although formed originally in the inferior 
maxilla itself, it may gradually sink farther and farther 
down the neck, leaving at most a fibrous cord to mark the 
path of its descent. It thus happens that an actinomycotic 
tumour may, when first seen by a surgeon, be found a con- 
siderable distance from the jaw. 

In all cases the course of an actinomycotic growth is 
slow, and there is usually neither pain nor other evidence of 
acute inflammation. The pus formed is thin and serous, 
and contains the golden-yellow granules already mentioned. 
In some cases the discharge is more watery than purulent, 
and the fluid is copious and viscid. When the growth 
extends into the upper jaw it may extend to the cheek, or 
may pass upward, and involve the base of the skull or the 
vertebrae. 

In the second group of cases the fungus appears to be 
introduced during the act of respiration. It may then 
localise itself in the bronchi or the lungs, and extend thence 
to the pleurae, and so make its way to the cutaneous 
surface. In some- cases the tumours have extended into 
the pericardium and the abdominal cavity. 

In the third group the fungus obtains access to the body 
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through the alimentary tract, and results in the formation 
of small nodules the size of a pea, or a little larger, in the 
mucous membrane of the intestine, any part of which may 
be attacked. These nodules subsequently soften or breaS 
down, forming ulcers with undermined edges. From the 
intestine the fungus may be carried by branches of the 
portal vein to the liver, and may there cause the formation 
of large masses of white, tumour-like, soft and honey- 
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Actinomycotic j?rowth in human. liver, showing the cavities 
in the liver in which the fungus lay. 


combed tissue, containing the characteristic yellow granules, 
arranged in a typically radiate manner (see Fig. 1 3). 

When the parasite has once obtained access into the 
tissues, it spreads generally along the lymph channels or by 
continuity. The glands often swell, but this is due as a rule 
to secondary irritation produced by inflammation or suppu- 
ration caused by pyogenic organisms which generally accom- 
pany the actinomyces. In rare cases the fungus enters the 
blood-stream, and a general dissemination results, pysemic 
in its outwai’d appearance, with actinomycotic masses 
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resembling infarcts in the spleen and kidneys, and a general 
broncho-pneumonia in the lungs, large soft masses in 
the liver, and even secondary abscesses in the joints and 
muscles. Almost always the process is fi more or less local 
one, spreading slowly, resembling herein tuberculosis, for 
which in former years it hfis often been mistaken. 

MYC&TOMA OR MADURA DXSSASE. 

This is a chronic inflammatory afllection, which usually 
attacks the feet, and, more rarely, the hands, and occurs 
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Section of a “ Madura Foot,” showing the cavities in the 
bones and soft tissues and the general swelling of the whole 
foot. 


especially in Southern and Western India and North Africa, 
although isolated instances have been observed in other 
countries. It is due to a parasite, and aflects almost exclu- 
sively the native races. 

Mycetoma was first recognised as a special disease by 
Vandyke- Carter. It manifests itself in two forms — (i) the 
black, and (2) the yellow variety. It is characterised by 
considerable swelling and distortion of the hand or foot, with 
numerous, somewhat mammillated suppurating apertures, 
communicating with cavities of various sizes and channels 
of various lengths in the subjacent tissues. In the black 


120 


MYCETOMA. 


variety the fluid which oozes from the apertures contains 
brownish-black particles, in appearance not unlike the 
rougher description of gunpowder ; whereas in the yellow 
variety, little particles, light in colour, bearing a resemblance 
to fish-roe, occur. On section in either case, numerous 
cavities are seen, communicating with each other by sinuous 
channels, and the carpal or tarsal bones, ^nd sometimes the 
long bones, present all the appearance of extensive caries, 
being softened and excavated over large areas.^ The spaces 
in the bones and soft tissues alike contain hard, dark 
masses in the black variety, and a softer, yellowish, 
gelatinous substance, mixed with globular, roe-like particles 
in the other. On applying pressure, small quantities o( 
purulent or of oily pus can be squeezed out, together with 
the characteristic light and dark granules. 

As far as naked-eye appearances go, there is an evident 
similarity between actinomyces affecting bony structures 
and mycetoma, and recently it has been shown that the 
yellow fish-roe masses are undoubtedly a form of Streptothrix 
— Z.6., a fungus belonging to the same group as the 
actinomyces. This was proved on morphological gi'ounds 
by Kanthack, and since then others have succeeded in 
separating the fungus by cultivation. The yellow variety 
of mycetoma is hence proved to be due to a vegetable 
parasite resembling the ray fungus, though not identical 
with it, but the exact nature of the black fungus is still 
obscure, since some consider it to be a pigmented or de- 
generated form or species of the yellow streptothrix, and 
others are inclined to regard it as belonging to quite a 
different group of fungi. 

The yellow granules consist of a number of individual 
fungi, forming masses or conglomerations of about the size 
of a hempseed, often mulberry-shaped, soapy or doughy in 
consistence. Microscopically, we find a close central myce- 
lium, and generally a peripheral fringe of glassy transparent 
rays, either clubbed or wedge-shaped, and varying much in 
size. In the youngest forms the clubs or rays are absent. 
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but they appear with the progress of the morbid changes. 
The mycelial threads can be obilerved to pass into the 
I^aline rays. The central mycelium is made up of very 
hAe, closely interlacing and. interwoven filaments, and 
presents a close resemblance to the more familiar ray 
fungus. 

The presence of the parasite in the tissues causes first a 
sinxple reactive inflammation ; soon granulation tissue 
appears with*epithelioid cells and now vessels, and often 


Fig. 15. 



Madura, Foot, showing the general swelling and the lumpy 
outgrowths. 


there is a pigmented zone around the nodule. Gradually 
the granulation cells are replaced by fibrous tissue, and the 
result is a small abscess -like mass, or a so-called granuloma, 
resembling the actinomycotic lesions. 

There is no tendency to spontaneous recovery, but, on the 
other hand, a steadily extending destruction of the affected 
part, the disease progressing to the complete disintegration 
of the tissues, and involving the leg or forearm according 
to the seat of origin. Death results from the prolonged 
suppuration and its accompanying fever. 

With regard to the etiology of the disease little is known, 
and it is assumed that the fungus finds its way into the 
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human body from the ground or crops. It has not, so far, 
been observed in cattle.^ The fungus does not disseminate 
or spread by the lymphatic or vascular channels, and 
metastatic growths never occur, nor has the disease yet 
been found in the internal organs. It is extremely 
chronic, and radical surgical treatment by amputation as 
a 1‘ule leads to recovery. 

XiSP&osir. 

Leprosy .is a constitutional and infective disease, due to 
a specific bacillus. It is apparently not highly contagious 
— no more, for example, than tuberculosis — and attacks only 
predisposed individuals. The predisposition may be caused 
by bad hygienic conditions, poverty, starvation, climate, &c. 
The consumption of fish was thought at one time to be 
the chief exciting or predisposing cause, but there is no 
evidence in support of this assumption. 

Leprosy is very rarely met with in England,* but is 
common in Norway, Iceland, parts of Spain, and in the 
Baltic provinces of Russia. It is endemic in many parts 
of Asia, in South A frica, and in Central and South America. 
It attacks especially in these latter countries the native 
inhabitants, and although formerly said to be hereditary, it 
is now proved beyond doubt that the disease is not trans- 
mitted from the parent to the offspring. Leprous women, 
moreover, are commonly sterile. 

There are two chief varieties of leprosy — the tuberculated 
and the non-tuberculated, but each owns the same specific 
cause, and the two varieties are occasionally met with in a 
single individual. 

Tuberculated Leprosy commences often with sensa- 
tions of chilliness, marked drowsiness and depression, accom- 
panied by occasional profuse perspiiations, diarrhoea, and 
vertigo, and followed by a variable amount of pyrexia. These 
symptoms are followed by an eruption of pimples or red spots, 
which may come out in fresh crops for several weeks or 
’months. - 
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This erythematous eruption is soon followed by the 
dev^elopment of tubercles, which vary in size from a pea to 
a walnut, and are most common and abundant on the face, 
limbs, scrotum, and penis. They consist of localised infil- 
tration of the derma with leucocytes and with large round 
cells about five times the size of a white blood corpuscle, 
which contain bacilli, and constitute the so-called “lepra 
cells” of Virchow; the bacilli also occur in the lymph 
spaces and ii# the tissues outside the cells ; it is probable 
thgit some of the structures described as lepra cells are in 
reality lymph-spaces stuffed with the bacilli. In the 
growth of the tubercle the sweat and sebaceous glands and 
i^ie hair follicles are destroyed, the papillae are flattened 
out, and the tubercle remains for a time covered by the 
stretched and thinned epidermis. The further course of 
the tubercles differs in different cases, and in different 
tubercles in the same patient. Sometimes the growths 
shrink and atrophy, leaving depressed cicatrices, but more 
often many break down and suppurate, forming ulcers 
which are very slow to heal, and emit a peculiar odour. 
The tubercles do not affect the scalp, and consecpiently 
there is no loss of hair in this situation, but in other parts 
the hair follicles are destroyed. The nails also break away 
and become peg-like and stunted. As a result of the deve- 
lopment of tubercles, and the thickening of the skin and 
subcutaneous tissue, the expression of the face is greatly 
altered ; the lips become thick and pouting, the etxrs are 
large and pendulous, and the thickening of the skin of the 
brows and forehead produces an appearance commonly 
described as “leonine.” Tubercles also develop on the 
mucous membranes, and are relatively common on the 
throat and pharynx. 

Non-tuberculated leprosy is more common than the 
tuberculated variety ; it is also called “ Anaesthetic on 
account of the loss of sensation in certain parts of the skin. 
It commences with shooting pains in the course of the 
nerves, followed by hypeiassthesia and localised pain and 
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tenderness, all of which symptoms are most common in the 
extremities. About a year after the commencement of 
these symptoms a yellowish eruption appears in the form of* 
irregular spots or patches, whose most frequent sites are ttfe 


Fig. i6. 



Hand from a case of Leprosy, showing ulceration and 
clubbing of the tips of the index and middle fingers, and 
wasting of the muscles, with clawing of the hand. 


shoulders, arms, and elbows, the thighs, knees, and the face. 
These patches are characterised by their dryness, all secre- 
tion^of sweat being arrested, but they are seldom painful or 
tender. After a time the edges of the patches become 
raised, and the patches themselves increase in size. Whilst, 
however, they are thus spreading at their margins they 




LEPROSY. 


125 


fade in their more central parts,- and the skin in these 
latter positions gradually assumes a dead white colour 
like scar tissue, and becomes more or less completely 
hneesthetic. 

The chief symptoms are from this time referable to 
implication, of the nerve trunks in the manner to be pre- 
sently described. The skin becomes red and glossy, and is 
occasionally attacked by bullous eruptions; perforating 
ulcers of th# feet, and paralysis of muscles ensue ; ulcers 
develop on the tips of the fingers and toes ; the hands and 
feet become clawed and deformed, dry gangrene or complete 
absorption of the toes and fingers is common, and thus the 
J^iands and feet become maimed almost beyond recognition. 

Both the tuberculated and non-tuberculated varieties 
usually end fatally, from exhaustion due to extensive 
ulceration, from the cachexia which accompanies the disease, 
from lardaceous infiltration of the viscera, or from extensive 
implication of the respiratory mucous membranes. 

At a post-mortem examination, in addition to the con- 
ditions of skin already described, there is found a general 
increase of connective tissue in many parts — in the 
peripheral nerves, the testes, the lymphatic glands, the liver 
and the spleen. The growth in the nerves is deserving of 
special attention, and is most common in the anaesthetic 
form of leprosy. There can, indeed, be no doubt that the 
anaesthesia, wasting of muscles, paralysis, ulcerations, and 
the gangrene of the fingers and toes are mainly caused 
by constriction of the nerve fibres by fibrous tissue, 
which also causes considerable thickening *of the nerve 
trunks. 

Microscopical examination of the affected parts shows 
everywhere a definite bacillus, which has been demonstrated 
in all the tissues above-mentioned as well as in the tuber- 
cles in the skin and mucous membranes, and in the cutane- 
ous eruptions, but has less commonly been demonstrated in 
the viscera. The leprosy bacillus is readily stained in the 
same manner as the tubercle bacillus, which it resembles in 
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size and shape. These bacilli are generally lield to be the 
actual cause of the disease, and are supposed, by the irrita- 
tion which they induce, to promote the growth of the con- 
nective tissue which characterises leprosy throughout the 
body. Inoculations of animals have so far failed to produce 
this disease, nor has the bacillus itself beeq cultivated 
artificially. 



CHAPTER XIV. 

TUbERCXiE AND SCEOFUEA. 

Both tubercle and scrofula are more fitly dealt with at 
length in works on general pathology than in one devoted 
i^lely to the surgical aspect of this subject. It is not pro- 
posed, therefore, to do more than indicate as briefly as 
possible the general meaning which will attach to these 
words when employed in future chapters. 

A tubercle, like the lesions of actinomycosis, leprosy, 
(fee.,' is an infective granuloma of inflammatory formation, 
and is dependent for its origin on the presence of a micro- 
organism — the tubercle bacillus. In its most typical form 
a tubercle appears to the naked eye as a minute, grey, 
semi-transparent granule, the size of a mustard seed — a 
“grey tubercle.” As its size increases, the more central 
part of this granule becomes opaque, and is gradually 
transformed into a soft, fatty, or cheesy mass — a “ caseous 
tubercle.” 

Microscopical examination of a grey tubercle shows that 
it consists of a collection of small clusters of cells, each 
cluster being complete in itself, and forming a so-called 
“elementary tubercle” or “primitive tubercle.” The 
typical structure of each of these latter is — first: one or 
more giant-cells about diameter, with a 

granular protoplasmic stroma containing numerous nuclei, 
which show a tendency to be arranged in a ring around the 
circumference of the cell ; the cell-body generally sends out 
processes which may join those from other crlls in the 
neighbourhood. Secondly : around the giant-cell is a zone 
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occupied by cells which are larger than leucocytes and have 
a clear cell -body ; they are of connective-tissue origin, but 
from their likeness to epithelial cells have been named 
“ epithelioid.” Thirdly : the outer margin of this zone fad'es 
imperceptibly into more or less dense masses of round cells 
and leucocytes, which in all cases form the outer zone 
of the primitive tubercle, and in many instances make up 


Fig. 17. 



Section of Tubercular Synovial Membrane, showing two 
giant-cells with numerous processes, and containing many 
nuclei. (Crouch, i- 6 in.) 

the great bulk of the whole growth. All the cells throughout 
the primitive tubercle are embedded in a reticulum of con- 
nective-tissue. The whole tubercle is practically non- 
vascular, blood-vessels not penetrating beyond its extreme 
margins. The tubercle bacillus is from ‘ooi5-*oo35 mm. 
in length; it is usually straight, but sometimes slightly 
curved ; it may be found in all parts of a tubercle, including 
the giant-cells. 

Such is the structure of a typical tubercle, but it would 
be erroneous to suppose that such is the. structure of all, for 
the giant-cells may be absent, or, if present, may not possess 
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any definite process, the epithelioid cells may be very few 
and ill developed, and the bacillus may not be discoverable. 
TJhe small-cell growth find the lymphoid reticulum or 
matrix are, however, constant. 

An examination of a tubercle at a later stage shows that 
the central parts of the elementary tubercles are degenerat- 
ing so as to form a fatty pulp, a result which is evidently 
due to the fact that in the growth of a tubercle no new 
blood-vessels ire developed. In some specimens the whole 
of the growth may be found transformed into a caseous 
mass. 

In any organ affected with tubercle there is a tendency 
f#r the disease to spread locally, and to set up in the tissues 
in which it occurs the processes which are common to all 
inflammations. On the other hand, an inflamed organ is 
itself more liable than fi hefilthy one to become the seat of • 
tubercular .disease. And not only is tubercle locally infec- 
tious, it is constitutioTifilly so as well, and thus in any given 
case there is a possibility of general dissemination, with 
production of tubercles in all parts of the body — a condition 
known as general tuberculosis. 

Scrofula is a constitutional condition in which there is 
a tendency to local chronic inflammations whose special 
characters are — that they persist long after tlieir exciting 
cause has passed fiway ; that they extend to neighbouring 
parts ; that the cell exudation constantly tends to caseate 
and to form a fatty pulp, or else to break down into ill- 
formed and curdy pus ; and that healthy reparative pro- 
cesses are conspicuous by their absence. • It would appear 
that the tissues of a scrofulous individual are ill formed 
and of low vitality, and that any inflammation, once started 
in them, is liable to persist on account of the inability of the 
tissue to initiate an acute suppuration which might rid it 
pf its disease, or a proper reparative process which might 
Repair the original injury. In all scrofulous inflammations 
the adenoid or lymphatic tissues seem to be particularly 
implicated ; thus, in the tonsils, pharynx, and intestines it 

I 
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is the lymphoid tissues which are specially diseased, and, 
although more difficult to demonstrate, it is yet tolerably 
certain .that in the “ strumous ’’ or scrofulous diseases of 
bones and joints the same rule holds good. 

An examination of a tissue in a state of scrofulous inflam- 
mation shows a considerable quantity of inflammatory new 
formation, with swelling and softening of the aflected part ; 
at a later stage there is much pulpy, friable matter, and 
finally the diseased tissue is found infiltrated with caseous 
material. There are typically no microscopic or naked-eye 
tubercles, as in tuberculosis. A microscopical examination 
shows the usual cell exudation met with in all inflamma- 
tions, with little or no formation of fibrous tissue, and with 
much fatty degeneration. In addition, in many instances, 
primitive tubercles with giant-cells and lymphoid reticulum 
, are found, and are quite indistinguishable from the similar 
growths in the macroscopic tubercles already described. 
The tubercle bacillus also is to be seen in some instances, 
but, even when it cannot be demonstrated, the tubercular 
nature of the lesions can be shown by inoculation of 
suitable animals and the development in them, of tuber- 
culosis. 

The scrofulous constitution may be either congenital or 
acquired. Usually it is the former, but there can be little 
doubt that insuflicient food and bad hygienic conditions 
may produce it in an individual in whom no congenital 
taint has been appai’ent, and there is experimental evidence 
to show that a predisposition may be artificially induced in 
animals. Thus, white mice, which are naturally refractory, 
lose their immunity if they be kept for some time at a 
temperature of 35° C. The parents of scrofulous children 
are often themselves scrofulous, and in other cases have 
been the subjects of tubercular diseases; the children of 
consumptive patients are frequently scrofulous. It would, 
however, be an error to suppose that in such cases tubercle 
bacilli are transmitted to the offspring, for although this is 
possible, it is certain that such an event is exceedingly rare, 
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and that which is inherited is a tjiint or predisposition to 
disease, and not the disease itself. 

The connection between scrofula and tubercle is 

tf subject which has been much discussed, and even at the 
present time some difference of opinion exists. There can 
be little doubt that the diseased conditions are closely allied, 
but it is practically certain that the clinical course of those 
cases in which grey miliary tubercles are present differs 
very materially from that of the others, or scrofulous ones', 
in which there is simply a low form of chronic inflammation 
without the formation of such structures. The tendency to 
dissemination in the former is much greater than in the 
latter, and is a practical point of some importance. 

It must, however, be allowed that in their microscopical 
characters many scrofulous lesions are not to be distinguished 
from those which are truly tubercular, and it is contended 
by some that the diseases are of identical nature. In sup- 
port of this conclusion it is argued that tubercle has been 
produced in animals by inoculation with matter from a 
scrofulous inflammation, and that, on the other hand, 
scrofulous disorders have resulted from inoculation with 
tubercle. It has also been demonstrated that the tubercle 
bacillus is piesent in some at least of the scrofulous lesions, 
and those who consider that this is the cause of all true 
tubercle hold that its presence in scrofulous inflammations 
suffices to place the two processes under one classification 
It is quite certain that some at least of the lesions of scrofula 
are of a truly tubercular nature, but it is by no means 
proved that all of them are ; the eczema of the head 
and face, the inflammation of the eyelids, the strumous 
ulcers of the cornea, and the enlargement of the tonsils and 
lymphatic tissue in the pharynx, have nothing tubercular 
about them. It must always be remembered that the 
general health of scrofulous children is at least feeble, that 
they are weakly and ill nourished, with stomachs and intes- 
tines often out of order and unable properly to digest and 
assimilate the food they receive. Such patients are of course, 
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independently of their scrofulous taint, more liable than 
healthy children to such troubles as frequently recurring 
eczema, chronic- catarrhs, and many other aliections which, 
although common in strumous subjects, are most likely more 
dependent on the general ill-health of the patient than on 
his strumous diathesis. 

It is very probable that the formation of tubercles is in 
many cases secondary to an inflammation which originally 
was chronic simply beciiuse the tissue in *which it com- 
menced was badly nourished and lowly organised. Thus, 
the inflammation would in such a case be primary, and the 
formation of tubercle secondary. This actually happens in 
some cases of phthisis, where the original trouble is p.n 
attack of broncho-pneumonia or pleurisy, and the tubercle 
is subsequently developed in the structure which has been 
damaged by the inflammatory process. There can, indeed, 
be little doubt that the spread of tubercle depends to a 
great extent on the condition of the tissues of each indi- 
vidual. All persons are not equally predisposed to it, and 
all tissues in the same person are not equally liable to 
attack. It may well be that in certain scrofulous inflamma- 
tions the development of tubercle at the seat of disease is 
not followed by general affection of the viscera because the 
latter are not in a sufiiciently susceptible condition, whilst 
in other cases, where dissemination and formation of micro- 
scopic tubercles are present, the conditions for spreading are 
more favourable. 

Again, in those cases in which a tubercular disease of a 
particular organ runs its course unchecked until the death 
of a patient, and yet is limited throughout to that viscus — 
e.^., the lung — in which it started, it is certain that many 
other vis<}era must have been exposed to the infection and 
yet have escaped, a result which must depend upon their 
own power of resistance. It seems, indeed, the most simple 
explanation of scrofulous inflammations to attribute their 
occurrence to the same cause as that of tubercle-r-^'.e., the 
tubercle bacillus, and to explain the difference in result 
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by the greater powers of resistance of the tissues them- 
selves. 

MAxrzrssTATzoirs of scrofula. 

The scrofulous constitution is supposed to show itself in 
the features and build of the subject. In the so-called 
“ sanguine ” variety the skin is thin and transparent look- 
ing, the complexion is clear, the hair is fine and light- 
coloured, the ^yelashes are long, the eyes are large and 
bright, the face is oval, the bones are small, the muscular 
development slight, and adipose tissue scanty. In the 
“ phlegmatic ” form the skin is thick and the complexion 
muddy, the lips and nose are thick and prominent, the hair 
is^ coarse and dark, the eyelashes fi,re long, the eyes dark, 
the features are badly modelled, and the bones and limbs 
are clumsy and thick. In many csises the typical appear- 
ances are by no means so strongly marked as the above 
summary would indicate, and between such typical cases 
and those in which the patient merely exhibits the usual 
signs of weak and delicate health all varieties may be 
found. 

Among the many ailments to which scrofulous patients 
are liable the following are some of the commonest. 
Further descriptions of the most important ones will be 
found in detail in the chapters devoted to special parts of 
the body, such as the bones, joints, &c. 

The skin is frequently the seat of chronic eczematous 
inflammations, which are easily excited by the- slightest 
causes, and are most common about the exposed parts, 
notably the head and face. 

Ulcers also are of common occurrence. They are typi- 
cally of irregular shape, but with a tendency to become, cir- 
cular. They are variable in size, and their base, is either 
sloughy, smooth, and shiny, or covered by pale and flabby 
granulations of irregular size, but usually larger than natural. 
The pus secreted is scanty, shreddy, and watery. The edges 
are thin, ragged, and . undermined, and both they and the 
surrounding skin are often blue, cold, and congested. Ohil- 
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blains are common in scrofulous subjects, and lichen* and 
impetigo may also occur. 

The disease of the skin which is most typical of scrofula 
is lupus, which must, indeed, be regarded as essentially a 
scrofulous lesion. There are two varieties of lupus — Lupus 
vulgaris and Lupus erythematosus. 

Lupus vulgaris is most commonly seen on the face, and 
is specially liable to attack the nose ; it usually commences 
in the young, and rarely begins after the age of five-and- 
twenty, although it may continue to recur at any age. Its 
earliest appearance is in the form of a small pimple, and in 
other cases there is a collection of papules or tubercles. 
The epidermis is thinned and shiny, and beneath it, in the 
cutis, can be seen a semi-translucent growth of a brownish- 
yellow tint, which has been compared to apple-jelly. The 
affected skin is redder than natural, and the epidermis soon 
peels off and exposes a raw red surface, which slowly 
ulcerates. In some cases the edge of the lupous ulcer is sur- 
rounded by a ring of small papules like that which preceded 
its formation, and by a constant breaking down of these 
growths the ulcer increases in size. The discharge from the 
ulcerated surface is watery pus, mixed with epithelial scales, 
and readily forms a scab, around the edge of which ulcera- 
tion progresses. 

As in other surface lesions, the inflammatory products 
tend to degenerate, and the tissues around the edge of the 
ulcer become very soft and friable. The ulceration is slow, 
but may extend over wide areas and involve deep structures. 
Thus, the nose, eyelids, cheeks, and lips may be implicated, 
and the nasal cartilages and bones may be destroyed. Even 
if the morbid process has ceased, it is peculiarly liable to 
recur, and treatment of aH kinds not infrequently fails to 
arrest its progress. If the ulcers heal, the scars are usually 
thin and badly fqrmed, whilst cicatrisation may progress in 
one part and the ulcer may extend in another ; the scars, 
when formed, are very liable again to break down. 

Microscopic examination of a lupus patch shows chiefly 
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cell exudation into the papillary layers of the true skin, with 
desquamation of the surface epithelium and enlargement of 
the inter-papillary epithelial processes ; giant cell& are occa- 
sionally present. The sebaceous glands are larger than 
natural, and their cells are in a state of proliferation. The 
exudation around the hair-follicles generally causes the de- 
struction of the hair. Tubercle bacilli are occasionally pre- 
sent,, but are in any case extremely few and difficult to 'find. 

Lupus erythematosus seldom occurs in children, and 
chiefly attacks females of middle age. It commences as an 
erythematous eruption over the bridge of the nose, and 
extending symmetrically to the cheeks thus acquires a 
i|^ape which has been compared to that of a butterfly. 
The affected skin becomes thickened and infiltrated with 
inflammatory products, the epidermis is shed in branny 
.scales, and finally scar tissue is formed in the substance of 
the derma and causes contraction of the whole area of 
aftected skin. 

The mucous membranes in scrofulous subjects are 
peculiarly liable to catarrh. Thus, such patients are more 
than others predisposed to “ catch cold.” The catarrh of 
the alimentary tract is made evident by the .foul breath, 
furred tongue, and weak digestion. Stomatitis and dis- 
charges from the nose are of frequent occurrence, and 
enlargement of the tonsils, with or without catarrh of the 
middle ear, is one of the most common of all the lesions 
met with in struma. Phlyctenular ophthalmia and tinea 
tarsi occur in connection with the conjunctiva; from the 
vagina muco-purulent discharges are common, and the 
bladder may be irritable and unable to retain urine for any 
length of time. 

The bones and joints are as liable as the soft parts to 
scrofulous inflammations, but their disetises, as well as those 
of the genito-urinary organs, will be described more at 
length in the chapters on such subjects. > 

The lymphatic glands are specially liable oo scrofulous 
inflammations, and it has been pointed out by -Mr. Treves 
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that the most frequent cause of their enlargement is “ a 
lesion that implicates the adenoid tissues of a mucous 
membrane.” The mucous membranes of the naso-pharynx 
and of the intestinal and bronchial tracts are specially ricfi 
in adenoid tissue, and it has already been mentioned that 
catarrh of these surfaces is very common. So, therefore, is 
disease of those glands common into which the lymphatics 
of these parts empty. The glands of the neck, thorax, and 
mesentery are infinitely more often diseased th«an are those 
of all other parts of the body, and it is quite unusual for 
glandular affection to follow strumous ulceration of the 
skin of the extremities or caries of bone. 

The diseased glands become enlarged very slowly as ^ 
rule, but occasionally their growth is comparatively rapid ; 
they vary in size, and sometimes altogether subside ; after 
an indefinite length of time they become adherent to the 
surrounding parts, and evidences of inflammation slowly 
develop. The skin becomes dull red and adherent, suppu- 
ration ensues, and the resulting abscess opens through an 
irregular ragged aperture, which is very slow to heal and 
leaves an ugly scar; suppuration does not occur in more 
than a small percentage of all cases. The pus in such 
abscesses is ill formed, curdy, and shreddy, and is mingled 
with caseous material. Yery often these glandular swellings 
cease to grow, and remain stiitionary for many years ; in 
such instances calcification may ensue, and the whole gland 
may be converted into a chalky mass. 

On section, a strumous gland is softer than natural, and 
generally presents several masses of caseous matenal 
embedded in its substance ; glands which have been long 
diseased may be completely converted into a caseous pulp, 
with which is mingled, in some cases, a certain amount of 
ill-formed pus. 

. Microscopical examination shows tubercle in addition to 
^he changes common to all chronic inflammations. The cells 
ii the gland multiply at certain places which appear to be 
foci of the scrofulous process, and at the same time that 
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they multiply they often become larger and more trans- 
lucent than natural ; mingled with the cells is some fibrinous 
exudation. In the centre of each of the foci above men- 
tioned true elementary tubercles with giant-cells and a 
lymphoid reticulum appear, fatty degeneration of the 
cellular elements soon ensues, and caseous masses are 
formed. In some cases, where the influence of the 
scrofulous diathesis is less evident, there is a formation 
of fibrous tiil^ue, though this is seldom a prominent 
feature. 

Verruca Necrogenica. — This name has been applied 
to a warty growth which especially aliects those who have 
lipst-mortem work to do, and is more often named ‘‘ post* 
mortem wart.” It is usually seen on the knuckles, and 
originates either in an abrasion or in a pustule. When 
fully developed it appears as a raised, moist, warty mass, 
the papillse of the derma being much enlarged and often 
exquisitely tender. There is in some cases a covering of 
dry, cracked and blackened epidermis, but this is from time 
to time separated by a drop of semi-purulent secretion 
beneath it, and the raw, tender surface of the papillary 
layer is thus exposed. The warty condition tends to spread 
slowly, and may persist for months or years. It is quite 
certain that some of these “ post-mortem warts ” are really 
tubercular nodules, for bacilli have been cultivated from 
them, and tubercle of the neighbouring lymphatic glands 
has developed in a few cases. It does not, however, follow 
that all such growths arc due to tubercle. 
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SYPKZZiZS. 

VXSirSR&AXi SORES. 

Venereal sores are of two kinds — (a) the non-inf ectingr; 
(6) the infecting. 

The non-infecting sore makes its appearance from 
two to five days after exposure to contagion, and frequently 
several sores result from a single inoculation. 

It commences as a pustule, which bursts and discharges 
its contents, leaving an ulcer. The latter is generally cir- 
cular in shape, sometimes no larger than a split pea, but 
frequently extending over a considerable area of" skin ; ’ the 
base is grey and sloughy, with marked absence of granula/< 
tions; the edges are sharply cut — giving a punched-out 
appearance to the sore — but are sometimes ragged and 
undermined ; the secretion is scanty, and consists of shreddy 
and watery pus. Ulcers such as these may occur on any 
part of the penis, but are most common on the glans and on 
the foreskin immediately behind the corona. In many cases 
the lymphatic glands in the groin infiame and suppurate, 
the pus which is formed in them being capable of producing 
by inoculation sores similar to the original ulcer. As a rule, 
non-infecting sores are not indurated, and are therefore 
spoken of as “ soft sores ; sometimes, however, they do be- 
come indurated, especially when they extend into the areolar 
tissue beneath the skin. Venereal sores of all kinds are 
i^ore liable than are most ulcers to take on a ‘phagedsenic 
aQ|ion j.^nd by this process considerable portions of the penis 
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may be destroyed. Soft sores do not cause any constitutional 
infection, and are therefore called non-infecting. 

^ Infecting sores are the result of inoculation with 
syphilitic virus. An infecting sore never makes its appear- 
ance earlier than ten days after exposure to contagion, and 
most commonly does not show itself for about three weeks, 
whilst as long an interval as six or seven weeks may elaf)se 
between infection and development of the sore. The 
infecting sore presents three chief varieties : 

(1) The epidermis may appear abraded or excoriated, 
and, peeling off in flakes, exposes a circumscribed patch 
of a livid purple colour. There is no ulceration and no 
induration. 

(2) An indurated tubercle may form beneath the epider- 
mis, and, the latter remaining intact, the surface of the sore 
is jiot excoriated and does not discharge. 

(3) A definite raised nodule may develop in the substance 
of the skin. It is coin-shaped, being flattened on the sur- 
face, with circular margins, and a definite elevated edge ; it 
is very hard, and feels like a piece of cartilage set in the 
skin. The surface is red, raw, and excoriated ; it discharges 
a thin watery fluid which contains much epithelial debris 
and a few leucocytes. An infecting sore such as this is a 
so-called “ Hunterian chancre,” or “ hard sore.” 

Of these three forms of infecting sore, the second and the 
third are the most common, and the latter more so than the 
former. The most usual situation for all of them is the pre-^ 
puce just behind the corona glandis. They are commonly 
single, but may be multiple. Any of these sores, if irritated 
by dirt, by friction of the clothes, or by other agencies, may 
suppurate, but none of them normally suppurate or form ulcers 
when first developed, although at the time when constitu- 
tional symptoms begin, it is by no means uncommon for the 
primary sore to inflame or to secrete pus. The induration 
is the result of inflammatory exudation into the tissues, and, 
in cases which are not treated, may persist as long as six or 
nine months, or even longer. In cases of infecting sores 
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the lymphatic glands in tlie grain become enlarged and in- 
durated. Often they are neither inflamed nor painful, but 
if the sore itself suppurates from exposure to irritation of 
any sort, then the glands in the groin may also inflame and 
suppurate; if pus is formed in them, it has no specific 
properties, and Ls not inoculahle. 

It must constantly bo borne in mind that a patient may 
liave exposed himself to the contagion of both infecting and 
non-infecting sores, and in not a few cases bofli varieties of 
sores develop in tlie same patient. 

The non-infecting and the infecting sores are now gene- 
rally held to be the result of inoculation with different 
poisons. Thus, a soft sore will by inoculation always pro-* 
duce a soft sore, and an infecting sore will always produce a 
sore which is followed by constitutional symptoms. A non- 
infecting sore cannot produce an infecting one. 

SSCOXrDARY SYPKXUS. 

Syphilis is a specific and contagious disease propagated 
by local contamination. 

An infecting sore, such .as has been already described, is 
the usual precui'sor of constitutional infection, but it must 
be clearly understood that by the time this primary sore 
appears the system is alre.ady contaminated, and that excision 
of the chancre is therefore useless as a preventive metisure. 
The sore itself may justly be considered as the first expres- 
sion of the constitutional disease. 

Further evidences of constitutional infection generally 
appear at about the sixth week after the development of 
the primary sore, and are sometimes accompanied by slight 
continued pyrexia. These ejirly manifestations of syphilis 
are liable to succeed one another for a space of about a 
year or eighteen months in untreated cases, and to this 
stage of the disease the name of secondary syphilis has 
been applied. In typical cases, after apparent complete 
subsidence, further local lesions make their appearance, 
l^d to this stage the name of tertiary syphilis is given. 
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It would, however, be a grave error to suppose that these 
two periods and their accompanying lesions are always 
clearly separated from one another. This is by no means 
file case, for lesions usually described as tertiary may 
supervene within the first twelve months after infection, 
and secondary symptoms may occur after several years. It 
is practically certain that the varying severity of the 
manifestations of constitutional syphilis is not mainly 
dependent upon any alteration in the character or dose of 
the original virus, but rather upon the constitution of the 
patient in whom the disease occurs. Thus, I have seen 
extensive rupial ulcer«ation with destruction of parts of the 
^ips and cheeks occur in a woman within six months of 
infection by her husband, whilst the latter had himself 
only suffered from slight sore throat and a transient skin 
eruption. Again, there are some men who, although 
frequently exposed to contagion, never acquire the disease, 
whilst others are not protected, as are most, by one infec- 
tion, but contract the disease afresh at some future time. 
In this respect syphilis merely resembles many other dis- 
eases, for there are plenty of cases in which persons are 
so susceptible to the infection of measles and scarlatina 
that they contract them as many as three or four times. 

But although constitutional syphilis differs much in 
severity in different cases, there are certain local lesions 
which typically occur in the early or secondary stage of the 
disease, and although at first sight they appear to differ 
very w.idely from one another in their nature, such is not 
really the case, for in almost all of them the same patho- 
logical process is to be found. The typical lesion of second- 
ary syphilis is plastic inflammation. The induration 
of the infecting sore is due to the exudation of plastic 
lymph; and whether it be the testis or the eyeball, the 
arterial system, or the skin, the periosteum or the lymphatic 
glands, which is the seat of early syphilitic disease, in each 
and all alike there is an exudation of infiammatory pro- 
ducts, a tendency to the formation of young fibrous tissue, 



142 


CUTANEOUS ERUPTIONS. 


and a consequent thickening of the diseased part. In 
addition to* these plastic exudations, ulceration occurs with 
considerable frequency in some tissues, but it should again 
be remembered that t^e constitution of the patient himself 
has much to do with the determination of suppuration. 

It is not possible to deal at all exhaustively with the 
lesions of constitutional syphilis, and it is not proposed to 
do more than describe very briefly those which are the most 
important. 

The cutaneous system suffers very constantly In 
syphilis, and is often the seat of the most early evidences 
of constitutional infection. The eruptions that occur are 
various. One of the commonest is a roseola, which com- 
mences on the abdomen and thorax, extends afterwards tb 
other parts of the body, and usually fades without treat- 
ment in the course of a few weeks. In such an eruption 
there are numerous rose-colouro<l, circular spots, which ai*e 
sometimes so closely set that there appears to be but little 
unaltered skin, while in other cases they are very few and 
faint ill colour. The spots are not at all raised, and readily 
disappear on pressure. 

Mingled with this roseola there is frequently seen a 
papular eruption, consisting of numerous small raised spots 
of a copper colour, which terminate either by desquamation 
or resolution. 

At a later period tubercles may be developed. They 
differ from the papules chiefly in their size, and, like the 
latter, are the result of plastic exudation into the papillary 
layer of the skin. The epithelium covering these tubercles 
almost always desquamates, and comes away in very fine, 
powdery scales. After desquamation, the tubercular erup- 
tion assumes a dull-red or copper colour. In some patients 
the tubercles ulcerate, in others they do not, but in either 
case permanent pigmented scars are frequently left. The 
forehead— and face in general— is one of the favourite sites 
of these tubercles, the resulting pigmented scars being veiy 
unsightly. 
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Another rash, which is one of the earliest to appear as 
well as one of the latest to persist, is thh squamous 
syphilide, to which the name of syphilitic psoriasis is often 
£fpplied. The most common sites of the eruption are again 
the abdomen and thorax, and the flexor aspects of the 
arms and forearms. The rash consists of circular spots, 
slightly raised from the surface, sometimes white from the 
presence of epithelial debris, and, when the latter has been 
cast off, of a (^ark reddish tint. The palms of the hands and 
the soles of the feet are affected with comparative frequency, 
and in these situations the eruption is most persistent and 
intractable. The squamous syphilide can generally be 
readily diagnosed from simple psoriasis, for there is often 
some other, evidence of syphilis ; it does not occur, as the 
simple form does frequently, in children ; the elbows and 
knees, common sites for psoriasis, are usually not impli- 
cated the rash is common on the flexor surfaces and on 
the palms and soles ; it is sometimes mixed with other of 
the syphilitic eruptions already described, and in its later 
stages assumes the typical coppery colour. 

Pustular eruptions are not common in secondary syphilis, 
but one form is met with sufficiently often to deserve 
mention. This is the syphilitic ecthyma, in which pustules 
form in the skin and come to the surface and discharge 
their contents without there being at any time marked 
pain or surrounding inflammation. After the pustule has 
burst, a scab forms of a circular shape and considerable 
thickness ; it is very adherent, and often persists for a long 
time. If removed, a circular sloughy ulcer is exposed, 
which, when not treated, again becomes scabbed over, and 
shows but little tendency to heal. When cicatrisation does 
occur, a circular and permanent scar remains. 

Such is a very brief description of the most common 
forms of skin eruption met with in secondary syphilis, but, 
although they have been treated of separately, it should 
be borne in mind that one of the chief characteristics of 
syphilitic rasbas is that they differ in different parts of 
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the body, and in any individual case of syphilis several of 
the above varieties may be present at one .and the same 
time. ^ 

Most of the eruptions are liable to. assume the copper 
tint after lasting for some weeks, and scars, if formed, are 
specially liable to be pigmented. 

The cutaneous appeiid.ages — the hair find nails — sutler 
together with the skin itself. Tlie hairs become loosened 
in their sheaths by jin extension to them tff some of the 
inflammatory pro(;essos in progress in the skin, and are 
shed in great numbers. In some Cfises the head becomes 
completely bald, and the hair of the face may share in 
the generfil destruction. In most cases baldness is njt 
permanent, and after a time the Imii* becomes as thick as 
before. 

The nails fire liable to be attacked by a low form of 
inflammation whi<*h extends to the matrix and causes much 
swelling and tenderness of the whole finger-end. The 
ensuing ulceration is most chronic find inti-fictable, and 
generally continues until the nail lifts been removed by the 
surgeon, for although it is loosened by tlie ulcer.ation, it is 
comparatively seldom entirely separated. 

The Mucous Surfaces.— At the same time that the 
eruptions appear on the skin, the mucous membranes are 
commonly the seat of syphilitic iiifLaimiifitions. 

On the anus, at the junction of the mucous lining with 
the cutaneous surffice, “ mucous tubercles ” develop. These 
are wai-ty growths with broad bases of attachment, covered 
by a thin layer of epithelium, and moist from the constant 
watery discharge which exudes from them. They are 
commonly multiple, find, when excoriated or inflamed, 
give rise to consider.able pain. They consist of young 
connective tissue, and vary in size from that of an ordinary 
cutaneous wart to that of a hazel-nut. They are patho- 
logically analogous to the syphilides which affect the skin ; 
the moist situation in which they develop accounts for their 
different characters. 
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The lips are also liable to be attacked by similar 
growths, which seldom attain so great a size as do those 
around the anus. In addition, the lips are often cracked, 
filsured, and super^cially ulcemted. The gums may be 
in a similar state. 

The tonsils are ulcerated in almost every case of acquired 
syphilis. They become swollen and inflamed, and ulcers 
of circular shape with sharply cut edges penetrate deeply 
into their substance ; the base of these ulcers is often 
sloughy. Mucous tubercles also are common on the 
tonsils. 

The tongue is sometimes involved in the eruptions 
^^hich occur on the cutaneous surfaces, and is specially 
liable to be attacked by the squamous syphilide ; mucous 
tubercles and superficial ulceration are common around i^s 
edges, but deep ulceration is rare. 

The larynx may be simply inflamed, and its mucous 
membrane slightly swollen, or mucous tubercles and super- 
ficLxl ulceration, such {is occur on the lips and tongqp, may 
be present, though they are very rare. It is to the diseased 
state of the larynx rather than to that of the tonsils, that 
the hoarseness which so often occurs in secondary syphilis 
is to be attributed. 

The nose is not often affected in early syphilis, but its 
mucous lining is occiisionally inflamed at the same time 
that the lips and gums are attacked. 

The Eye.— The commonest afl[ection of the eye in second- 
ary syphilis is plastic iritis. This is accompanied by pain 
and aching, with more or less photophobia and lachryma- 
tion. An eicamination shows that the conjunctiva is 
hyper-vascular, and the iris is surrounded by the deep 
zone of vessels which is the usual accompaniment of all 
forms of iritis. The aqueous humour is turbid from ad- 
mixture with inflammatory products, and the colour of the 
iris is consequently blurred and altered in shade. The 
pupil is sluggish, often different in size from its fellow, and 
sometimes irregular. In the anterior chamber, on the 
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margins of the pupil, and in the subsfcince of the iris may 
be seen beads of lymph. If syphilitic iritis be allowed to 
run its course unchecked, the plastic effusion is liable to 
become organised, so that the pupil is either blocked By 
fibrous tissue, or, more frequently, the iris becomes 
adherent to the lens cjipsule on the one hand, or to the 
cornea on the otlier. The formation of such adhesions is 
often followed by a very persistent form of chronic iritis, 
which sometimes lesults in a gradual extension of the 
inllammation to the ciliary processes and choroid. 

The testes are often attacked by plastic inflammation ; 
usually in the second year after the commencement of the 
disease; one or both glands may be involved. In tins 
form of orchitis there is a general enlargement of the testis 
from effusion into it of plastic exudation, which tends to 
become oi’ganised into fibrous tissue, but wliich is generally 
in great part finally absorbed even in cases which are not 
subjected to treatment ; on section, such a testis will 
appear more tough and fibrous than a normal organ. In 
these cases the inflammation commonly extends to the 
tunica vaginalis, and effusion of fluid into the cavity of the 
latter is of frecpient occurrence. The epididymis is not 
usually implicated in the inflammatory process, and, except 
for slight (edema, the cord is also free. Such a testis is 
painless, and gives no trouble, except by its size. It is 
often as large as a hen's egg, smooth, heavy, oval, not 
tender, with marked absence of testicular sensation when 
subjected to pressure, and firm to the touch. In cases of 
long duiation, the gland substance may be compressed by 
the contraction of the fibrous tissue, and become atrophied. 
The organ thus passes into a condition of ciri'hosis entirely 
analogous to that which is met with in the liver of 
drunkards. 

The diseases of the bones^ joints, and arteries ai-e 
described in the chapters devoted to these subjects. 
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TBRTZART STPHZUS. 

^The typical lesion of tertiary syphilis is the gumma^ 
but, in addition, there is a general tendency to suppurations 
in various parts of the body. 

A gumma is an inflammatory new growth — an infective 
granuloma — in which the cell exudation has a special tend- 
ency to degener§,te and form fatty or caseous masses. 
The exudation* at first is in no way distinguishable from 
that of a simple inflammation, and its initial tendency is to 
develop into young fibrous tissue. This development, 
• however, is generally imperfect, for the cell-growth is 
n^it sufficiently vascularised, and soon degenerates into a 
caseous pulp. The cascous material is always found in 
the central or oldest part of the gumma, and is sur- 
rounded by the ill-developed fibrous tissue just mentioned, 
whilst outside this, again, the cell proliferation progresses, 
and causes a constant increase in the size of the swelling ; 
scattered through the cell infiltration “giant-cells” are 
sometimes seen ; they are, however, not nearly so numerous 
as in tubercle, and usually have neither so many nuclei or 
cell-processes as the tubercular giant-cells. Three zones are 
commonly described in a gumma — the outer or cellular, the 
middle or fibrous, and the central or caseous. 

To the naked eye a gumma presents on section the 
following appearances: — It is a growth of a white or 
yellowish white colour, and tends to be globular in form. 
Although it may be sharply circumscribed, it is nevertheless 
not encapsuled, and in some cases it infiltrates the sur- 
rounding tissues; its consistence varies; in some cases a 
gumma is tough and leathery, in others soft and pulpy and 
mingled with the products of suppuration. 

As a gumma increases in size it is accompanied by all 
the symptoms of chronic infiammation, and is often sur- 
rounded by much plastic exudation. If it comes to the 
■surface and discharges its contents, a. circular crater-like 
cavity is left, the edges of which are much undermined and 
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the base sloHghy. If no treatment be adopted, healing is 
very slow, and a depressed scar always results, Giimmata 
vary much in size, the average growth in the tissues being 
not larger than a walnut, while swellings as large as or 
larger than an apple are sometimes seen. The commonest 
sites for gummata are the muscles and subcutaneous tissues, 
but they occur also in the liver, kidneys, spleen, brain, 
spinal cord, tongue, bursa), joints, and test<^. In addition to 
the definite circular swellings to which the iiame of gumma 
should bo limited, inflammations with a tendency to the Stame 
formation of caseous niatter, but without the same circum- 
scriptioii or tendency to form globular masses, are common 
in tertiary syphilis, especially in connection with the ossec^s 
system. To such inflammfitions the epithet ‘‘gummatous^ 
is well applied. 

Diseases of the Skin and Cellular Tissue. — Vlcers 


of a peculiarly unhealthy and persistent nature are of 
frecpient occurrence in tertiary syphilis. They may form 
in any part of the body, but are perhaps most common on 
the lower extremities. The base of such an ulcer is usually 
sloughy, and the pus secreted scanty and shreddy, Tb© 
edges are sharply cut, and are often crescentic in shape ; 
these ulcers sometimes attain a considerable size, and when 
occurring on the face may simulate lupus. 

Rupia is a form of ulceration of the skin which is met 
with in syphilis alone. Each ulcer commences as a vesicle ; 
this pustulates, its contents are discharged, and a scab forms. 
Beneath the scab ulceration progresses eccentrically, and 
fresh scabs are produced. In consequence of the constant 
increase in the circumference of the ulcer, the more recent 
scabs are larger than the earlier ones, and a conical con- 
cretion IS thus formed, which has been aptly compared 
to a limpet-shell, the first and smallest scab being at the 
apex of the cone. If the scab is removed, an unhealthy, 
oug ly ulcer of circular shape, and about the size of a 
sixpence or a shilling, is exposed. When this has healed, 
pigmented cicatrix remains. A score or two of such 
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ulcers may be present at the same time in a single 
individual. 

Diseases of the Mucous Surfaces. — ^The tongue 

maybe the seat of gummatous growths or of deep ulceration. 
The former occur chiefly on the dorsum, and often near the 
tip. Their size varies from that of a pea to that of a walnut, 
and, when their contents have discharged, a typical gumma- 
tous ulcer remains. The deep ulceration may affect the whole 
dorsum of the* tongue, or a pirt only of one of the lateral 
margins. In the former case fissures form, and the whole 
surface becomes cracked and furrowed. In the latter, deep 
ulcers, with sharply-cut edgas and sloughy bases, develop 
on the sides of the tongue, chiefly towards its posterior part, 
and sometimes closely simulate epithelioma. Both these 
forms* of- ulceration are most persistent and intractable, and 
are, moreover, liable to frecpient recurrence. 

The laiynz, like the tongue, is liable to be destroyed in 
part by ulceration. This very frequently commences in t’the 
epiglottis, and may completely destroy it. The ary-epiglotthat 
folds are also commonly involved, and the destructive jy the 
cess may extend to the true voc.al cords. In bad casfgh the 
cartilages of the larynx are attacked, and either ulcerate wi*’ 
necrose. In consequence of the very considerable formation 
of fibrous tissue which follows the ulceration, the glottis is 
sometimes stenosed, and dyspnma results. 

The alimentary tracts as a whole, is remarkably free 
from syphilitic disease, for although cases of ulceration of 
the small intestines have been recorded, the latter, as well as 
the cesophagus and stomach, usually escape. The rectum is 
not so fortunate, and extensive ulceration spreading up from 
near the anus, sometimes causes the formation of numerous 
fistulse, with thickening of the gut and resulting stricture. 
In some eases a fatal result ensues either from long-continued 
suppuration or from peritonitis. 

Visceral Syphilis. — This subject is too large to be 
dealt with at any length in the prese 4 t work, and it must 
suffice to mention briefly the chief changes that are found. 
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The lungH and heart are not often affeqted, but the former 
may be the seat of fibroid induration, and in the latter 
organ gummata may develop. 

The abdominal viscera are more frequently diseased. In 
the liver and the spleen gummata are common, and in the 
former viscus the capsule may become thickened by peri- 
hepatitis, and bands of fibrous tissue may develop in its 


Fig. i£ 



Si.ction of a Syphilitic T cstis, with of various sizes. 

substance; by the contraction of these bands the liver 
becomes puckered, and its surface deeply fissured and 
in*egularly lobed. Gummata may form- in the kidneys also, 
but are less common than in the liver and spleen. In all 
these viscera there is often, in addition to other lesions, 
amyloid degeneration. * 

Both the brain and spinal cord are liable to gummatous 
disease, and sclerosis may result from the formation and 
contraction of fibrous tissue. The peripheral nerves also 
are occasionally the seat of syphilitic inflammation. 

In the testes gummata are met with; they occupy the 
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body of the gland rather than the epididymis, and are 
prone to break down and discharge through the scrotum. 
A testis with gummatous growths is in the early stage 
nodular and of irregular shape, and later on is often in 
great part destroyed ; both testes may • be affected. (See 
Fig. i8.) 

The syphilitic diseases of the eye are both numerous and 
destructive ; the most imporhxnt are diffuse inflammation 
of the choroid and retina, and chronic inflammation of the 
iris and ciliary region. • 

The diseases of tlie bones, joints, and vessels in tertiary 
syphilis are described in the chapters devoted to these 
^uhjects. 


coxrGisxrzTAXi snBzxiZS. 

Syphilis may be transmitted to the offspring by either 
parent, and, when inherited from tlie father, the mother 
may herself become infected from tlie child without the 
occurrence of any primary sore. It is indeed certain that 
in practically all cases where the child is infected by the 
father’s semen the mother is also infected through the 
child, and it has been observed that a syphilitic infant with 
sores about its mouth never infects the nipples of its 
mother, although it may inoculate the nipples of another 
woman, thus proving that the mother is insusceptible 
because already syphilitic. This is known as “ Oolles’ law.” 

A. syphilitic infant frequently shows no evident signs of 
disease at the time of birth, and none may appear for 
several weeks. In other cases the child is evidently syphi- 
litic when born. The disease often results in the death of 
the foetus whilst in utero, a fact which readily explains the 
frequency of miscarriage in mothers who are pregnant by 
syphilitic husbands. 

One of the earliest symptoms of congenital syphilis is a 
difficulty in breathing, which has earned for the disease the 
popular name of ‘‘the snuffles.” This is d.ue to inflam- 
mation, and possibly ulceration, of the mucous membrane 
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of the nose, with consequent catarrh and obstruction to the 
fre^ entry of air. In bad cases, on account of the inter- 
ference with the nasal respiration, the child has great 
difficulty in sucking. 

Within a few w6eks eruptions appear on the cutaneous 
and mucolis surfaces, especially on the buttocks. The 
eruption differs in different cases, and in different pjirts of 
the body in the same cjise. Sometimes there are rose- 
coloured spots, and with these may be mingled others of 
a distinct (coppery colour. On the palms of the hand and 
soles of the feet the emption is generally squamous, and 
the epidermis desquam.ating. Around the anus, in the 
groins, and at the angles of the mouth, mucous tubercle^ 
are common. Occasionally the eruption is vesicular, and 
largo bulla) are formed; to such a rash the name of 
“syphilitic pemphigus^* is a})plied. The whole skin is, in 
bad cases, much wrinkled, dry, and dirty, and the child 
looks prematurely old and wizened. Cracks and fissures 
are common about tlie angles of the mouth, and often leave 
pale nidiating scars, which permanently mark the patient 
and afford valuable evidence of the disejise. 

There is frequently considerable disturbance of the 
gastro-intestinal tract, witli tumid abdomen and diarrhoea. 
The abdominal viscera may be enlarged either by amyloid 
disease or by simple congestion and fibroid thickening. The 
milk-teeth are late in being cut, and are liable to early 
decay ; they do not, however, exhibit any change which is 
typical of syphilis. 

The osseous system exhibits lesions which are amongst 
those most ch.aracteristic of the disease. They have been 
especially described by Drs. Barlow and Lees in England, 
and by Professor Parrot in France. These lesions are of 
two kinds— (i) atrophic, ( 2 ) osteophytic. 

In the bones of the skull the atrophic lesions are of 
two varieties. In the one the bone is not diminished 
in thickness, . but its substance undergoes a degenerative 
change, with the production of a gelatinous-like material, 
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the bone-salts being removed. In the other there is simple 
atrophy of the cranial bones at those parts where they are 
exposed to the greatest pressure, the bone being thinned 
away until the brain is only covered by a transparent mem- 
brane. In this condition — Avhich is almost exactly similar 
to that which is met with in rickets, and to which also the 
name of “ craniotabes *’ is applied — the soft places in the 


Fig. 19. 



Skull from a case of Congenital Syphilis, showing the 
symmetrical bosses over the frontal and parietal bones which 
result from periostitis. 

skull can be readily felt by the finger during life ; this is 
not the case with the gelatiniform degeneration. 

The osteophytic lesions of the skull are very typical, and 
are the result of a chronic periostitis. In them there is 
a production of new bone from the periosteum, with con- 
sequent thickening of the calvaria. This thickening occurs 
in very definite situations, and is almost invariably sym- 
metrical. The sites for the thickening are the parietal 
and frontal bones on each side of the middle line, and in 
close proximity to the anterior fontanelle. In these situa- 
tions, rounded, raised bosses of bona are formed, which 
sometimes attain a thickness of half an inch or more, and 
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produce a most peculiar and characteristic appearance. 
Skulls so altered in shape are frequently called “ nati- 
form.’* ^ 

In the long bones the atrophic lesions are limited to 
the epiphysifO-l ends. They are characterised by excessive 
calcification of the cartilage matrix, and the consequent 
formation of a very imperfect bone, and by the absorption 
of the bone already produced. In consequence of these 
alterations in structure, the attachment of the diaphysis 
to the epiphysis becomes weakened, and complete separation 
is readily produced by the applicfition of slight violence. 
When this separation occurs, suppuration occasionally en- 
sues. In these cases of disease of the epiphysial ends there 
may be a spurious paralysis, which is dependent upon tne 
pain caused by movement as well as on the inherent weak- 
ness of the bone. Gelatiniform degeneration, such as 
affects the skull, is also met with in the long bones. 

The osteophytic lesions, wdiicli here, as in the skull, are 
of an inflammatory nature, are much more common than 
are the atrophic ones ; the bones most commonly affected 
are the humerus, tibia, femur, and ulna, although no bone 
is altogether exempt. The formation of osteophytes is in 
some cases very extensive, and the osteophytes themselves 
present various appearances. In one variety, described by 
Parrot as the “ osteoid,” there is a production of now bone 
which is rather more spongy than the normal osseous tissue, 
and is deposited in a series of layers placed one on the 
other, and «ach separated from the one beneath by a layer 
of medulla. In other cases the new formation beneath the 
periosteum is hardly at all calcified, and consists rather 
of fibrous tissue of a yellowish colour, slightly vascular, 
and simulating the animal matrix of bone. To this variety 
of osteophytic growth Parrot has applied the term 
“ rachitic,” but between it and the osteoid variety all grades 
may be found. 

The above are the chief forms in which congenital 
syphilis manifests itself in the infant. Later in life other 
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changes occur, which are too extensive to permit ' of 
lengthened description. 

The cornea may be the seat of interstitial keratitis, an 
affection which commences in one eye and goes on to 
produce a more or less complete opacity of the whole 
cornea, but afterwards tends to clear up, and generally 
leaves only a few slightly opaque patches. The other eye 
begins to be affected at the time when the eye first attacked 
is improving, and passes through similar stages of disease. 


I'lG. 20. 



Notched iind jagged teeth, from a case of Congenital Syphilis. 

The retina, the iris, and the choroid may be attacked by 
chronic inflammations. 

Deafness is liable to supervene very suddenly in early 
childhood, and to result in complete loss of hearing. It is 
apparently of nervous origin, and occurs independently of 
all external cause or of apparent change in the conducting 
media. Chronic inflammation of the tympanum, with 
thickening of .the membrane, is also met with in congenital 
syphilis. 

The permanent teeth are in some cases deformed in a 
very typical manner. The central incisors are small and 
ill-developed, are separated from one another by a larger 
space than is usual, and are deeply notched on their 
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cutting edges. It is to this notching that the greatest 
importance is to be attached. The lateral incisors and the 
canines are brittle, and the enamel is broken away at 
their free edges so as to leave a portion of the dentine 
protruding, like the peg of a peg-top, from the rest 9f the 
crown. All the teeth are liable to premature decay. (See 
Fig. 20.) 

Ulcerations of the skin and gummata are of common 
occurrence in congenital syphilis ; they do not differ from 
similar lesions in patients who have acquired the disease. 

Chronic osteitis and periostitis are not infrequently 
met with in children of about .six to twelve years of nge. 
They affect chiefly the long bones, and in some cases attac^ 
several bones in the .same patient, caihsing much deformity 
by the great thickening, as well as curvature and lengthen- 
ing, which they produce. 

The joint diseases of congenital syphilis are de- 
scribed at length in the chapter on ^‘Diseases of the 
tloints.” 

Bacillus of Syphilis. — Specific bacilli have been 
described by Lustgarten and Eve, but their observations 
are not convincing. Lustgarten’s bacillus, or at any rate 
an organism which closely resembles it, was found by 
Alvarez and Tavel in the smegma of the prepuce and vulva 
also, but others have confirmed Lustgarten’s investigations, 
and have shown the presence of the bacillus in the tissues. 
Eve’s Kacillus differs from Lustgarten’s in many points, and 
it cannot yet be said that the parasitic nature of syphilis 
has been proved. 



CHAPTEll XVI. 

TUBfOUaS. 

A TUMOUR is a mass of newly-formed tissue tending to grow 
^id persist independently of the structures amongst which 
it is placed, and not serving any useful or physiological 
purpose. Thus, a tumour differs in all these particulars 
from a mere hypertrophy, which is commonly the direct or 
indii*ect result of local changes in nutrition, or is a con- 
sequence of increased physiological requirements, and which, 
moreover, instead of persisting, as a tumour usually does, is 
liable to subside when the stimulus which induced it has 
passed away. In another respect also a tumour differs from 
a mere hypertrophy, for, whilst in the latter the natural 
shape of the organ or tissue is preserved, a tumour forms a 
definite swelling or outgrowth, which usually spoils the 
normal symmetry of the part. 

From inflammatory swellings a tumour differs in its ten- 
dency to persist, and not to terminate in resolution or 
suppuration ; in its origin, which is frequently to all appear- 
ance independent of any exciting cause ; and in its intimate 
structure, which is usually materially different from that 
seen in. inflammatory growths. 

Again, a tumour being defined as a “mass of newly 
formed tissue,” it . is evident that swellings caused by 
extravasation of blood, by displacement of an organ, or by 
distension with fluid of a pre-existing cavity, such as the 
tunica vaginalis or a bursa, cannot be included under this 
head. 
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CAUSBS OF TVMOUBS. 

The causes of tumours are but little known, and 
even in those cases where their oiigiii is distinctly traceabfe 
to injury or irritation we are at present quite unable to 
explain why in the vast majority of cases these usually 
produce inflammatory changes, whilst in the few they cause 
tumour-growth. The following theories hiive been advanced, 
and, as they all have. something to support them, they may 
be briefly considered. 

First, inclusion theory, or embryonic h3rpothesis 
of Cohnheim. — According to this, tumours are developed 
from embryonic cells, which having been produced ig 
greater numbers than are required for the formation of the 
foetal tissues, remain in the locality in which they originally 
grew, and are lighted up into active growth either by the 
application of some artificial irritation or by the normal 
physiological activity of the part excited in a natural 
manner. 

In support of this theory it is pointed out that moles, 
which are composed of connective-tissue cells, may develop 
in later life — and especially if irritated — into melanotic 
sarcomata ; that the exostoses which are common at the 
articular ends of long bones undoubtedly develop from 
portions of epiphysial c*artilage which have been left un- 
calcifled in the shaft ; and that many tumours originate- in 
parts of the body in which structures present in foetal life 
have been suppressed, or in parts where, in the process of 
closure of clefts or involutions of epithelium, it appears pro- 
bable that more cells than could be utilised might have been 
included. For example, epithelioma is most common at the 
junction of mucous membrane with skin, and in parts, like 
the rectum and uterus, where a junction has been effected 
during foetal life between the viscera and the surface of the 
body. Although, however, this theory is an attractive one, 
it by no means accounts for even a considerable proportion 
of all tumours, and is not sufficiently supported by either 
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physiological or histological research to allow of its general 
acceptance. 

Second, hereditary influence* — In a certain number 
of*cases of tumour a clear family history of similar growths 
may be obtained. This of course does not prove that 
tumours are of constitutional origin, for they may be 
inherited as local affections, just as may club-foot or other 
deformities. 

Third, irritation and injury. — Whilst fcctiil inclusion 
and hereditary taint may act as predisposing causes, 
irritation and injury may be considered as exciting causes 
of tumour growth. Thus, irritation of the skin by acrid 
matters may produce warts— e.(/., in workers in tar or petro- 
leum — or may promote epithelioma, as in sweepsV cancer of 
the scrotum. Again, the mechanical irritation of a mucous 
surface, such as that of the lip or tongue by a sharp tooth, 
a jagged pipe, excessive smoking, »kc., may result in the pro- 
duction of a similar growth. 

But, whilst long-continued irritation often precedes warty 
or epitheliomatous tumours, the occurrence of sarcomata is 
influenced rather by direct .and sudden injury, especially in 
the form of contusion. Thus, a blow on the testis may 
precede sarcoma of the organ, and a similar history is not 
uncommon in periosteal sarcomata of bone. 

Fourth, physiological activity and decline. — Sarco- 
mata are especially prone to develop in early life in rapidly 
growing connective tissues, whilst carcinomata grow in 
glands and other structures undergoing retrograde change, 
such as the mamma and uterus after the child-bearing 
period. 

Parasites in Tumours. — During the past few years 
much attention has beeh paid to the examination of tumours, 
and especially those which are malignant, in order to demon- 
strate the presence of parasites. Some observers are of the 
opinion that protozoa can be demonstrated in the cells of 
carcinoma and sarcoma ; but most pathologists do not con- 
sider that the bodies in question are parasitic, and attribute 
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the appearances to cell inclusions, or degenerations of cell 
protoplasm. It must further be noted that all attempts to 
cultivate the supposed protozoa have failed, and it is quite 
certain that at present there is no proof that tumours are 
caused hy parasitic infection. This criticism applies also to 
the more recent attempts to attribute a torular nature to 
the bodies in question. 

BSVS&OPMSM-T AM-D BSOfilTfiBATXON' OF 

Tuncov&s. 

Whatever may be the cause or causes of a tumour, when 
once it has developed it almost always persists, and com- 
monly continues to grow. It is true that some growths 
occasionally disappear spontaneously, warts and lipo- 
mata ; and that others — e..y., the cancellous exostoses of the 
long bones — after a time cease to increase in size. These, 
however, are exceptions ; and a tumour, as above stated, is 
characterised both by its persistency and its tendency to 
increase. 

In some cases the structure of a tumour undergoes 
changes in its further development, and, putting aside for 
the present the ulceration which is common in malignant 
growths, it may be said that these changes are generally of 
a degenerative nature. 

Calcareous degeneration is one of the commonest 
changes, and is often, seen in enchondromata, and more 
rarely in fatty tumours whose rate of increase is very slow, 
or which have ceased to grow. 

Mucoid degeneration is also seen iu cartilaginous 
tumours as well as in many of the sarcomata, and is charac- 
terised by a gelatinous, semi-translucent appearance, or else 
by the formation of a cyst containing viscid fluid resulting 
from liquefaction of the matrix. The changes in colloid ” 
cancer are for the most part of similar nature. 

Fatty degeneration is met with especially in the 
epithelial cells of cancerous growths, but occasionally in 
the sarcomata and in innocent tumours. 
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Inflammation is a rare complication of malignant 
tumours, but is still more rarely met with in innocent 
growths. It is characterised by the usual local signs, and 
may terminate in suppuration. I have seen this in both 
carcinomata and sarcomata — in several cases of the former 
in the female breast, and in the latter in the neck and testis. 
It is a complication to bo remembered, for the presence of 
pus is usually to be looked upon as contra-indicating a new 
growth. 

Sloughing is a very rare occurrence in tumours, and is 
limited to a few instances of large fatty or soft fibrous 
masses, and to cancers. 

^Haemorrhagic infiltration is often seen in soft sarco- 
mata, and more rarely in other tumours ; it sometimes 
causes a rjipid increase in size of cystic growtlis, and may 
thus simulate malignancy. 

BXFFSRSircfis BBTWssxor zimrocsirT axtb 
MAUG iriiXirT TUMOURS. 

All tumours are, for clinictil purposes, roughly divided 
into two large groups, the innocent and the malignant. 
To the special characteristics of each of these groups it will 
now be necessary to turn before passing on to consider the 
structure of the different forms of new growth. 

Malignant tumours differ from innocent ones in the 
following particulars : — (i) Mode of growth ; (2) glandular 
affection ; (3) dissemination ; (4) affection of the general 
health ; (5) local recurrence after removal. 

I. Mode of Growth. — All malignant growths tend to 
infiltrate and replace the tissues in which they develop, and 
in this respect differ essentially from innocent tumours, such 
as lipomata, fibromata, &c., which simply push the structures 
to one side, or displace them, and separate them from one 
another. Malignant growths are practically never thoroughly 
encapsuled,but blend with and are inseparable from the struc- 
tures around them. Into these they grow and on these they 
feed, so that in time the tissues are replaced by the growth.' 

ii 
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But, in addition to infiltration, a malignant tumour in&'eases 
with much (jreater rapidity than does an innocent one. Its 
blood-supply is large, its cell-multiplication rapid, and 
within three or four months it may attain a consideralfle 
size. The skin covering it is at first tightly stretched, but 
soon becomes red and shiny ; then dimpled, puckered, and 
adherent ; and finally, giving way, allows the protrusion of 
a bleeding, soft, pulpy mass. Exposure to the air is soon 
followed by decomposition, with foul smell and fetid 
secretion, and the patient is worn out by the combination 
of septic conditions and profuse discharge of blood and 
pus. 

2 . Glandular Affection. — One of the best marked and 
most widely recognised signs of malignancy is the occur- 
rence of secondary growths in the neighbouring lymphatic 
glands. Enlargement of glands near a tumour may be 
due to irritation or inflammation, but these have nothing 
to do with the glandular aflection under consideration, 
which consists in a reproduction in the gland of the exact 
counterpart of the primary growth, so perfect that any 
slight peculiarities in the original tumour can be easily 
recognised in the glandular enlargement. 

But although glandular aflection is good evidence of 
malignancy, whether the glands shall or shall not be 
occupied by secondary growths in any given case depends 
on two conditions — (a) the character, and (6) the locality of 
the growth. 

As regards the character, it may be said that, speaking 
generally, the carcinomata more often cause glandular 
affection than do the sarcomata, and that the epitheliomata 
are of all tumours those most likely to give- rise to this 
complication. The sarcomata do, however, in many cases 
affect the glands; one variety — the melanotic — almost 
invariably doing so. 

As to locality, carcinomata in certain situations, such 
as the oesophagus, stomach, and superior maxillary bone, 
comparatively seldom cause secondary growths in the 
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lymphatics; whilst, on the other hand, sarcomata of the 
testis almost always affect the glands, though similar 
growths in the breast hardly ever do so. For further 
information on these points reference must be made to 
the chapters on the diseases of the various tissues and 
organs. 

3 . Dissemination* — The reproduction of a growth in 
other parts of the body, often far removed from the seat of 
the primary tumour, is justly regarded as evidence of the 
worst kind of malignancy. No viscera are exempt, and 
the bones, muscles, and central nervous system may any or 
all be implicated. As in the case of the glands, the 
secondary tumours exactly resemble the primary growth, 
and the occurrence or absence of dissemination is dependent 
on the structure and position of the primary tumour. The 
growths which disseminate most rapidly are the round- 
celled sarcomata and the encephaloid cancers. 

4 . Affection of the General Health. — The term can- 
cerous cachexia has for long been employed to indicate the 
wasted form and enfeebled health which so often accompany 
the development of a malignant tumour ; and, although the 
old idea that the cachexia was of a special kind peculiar to 
cancers is no longer upheld, there is no doubt that the 
general health does become affected, and that a patient often 
wastes to an extent which is out of proportion to the 
apparent demands made by the disease upon his vital re- 
sources. Emaciation becomes more marked when the viscera 
are implicated, and special symptoms are developed accorcl- 
ing to the particular viscus affected. 

5 . Local Recurrence. — Almost all tumours which show 
their malignancy in one of the ways already mentioned are 
also prone to recur locally when removed ; but many growths 
which do not tend to become disseminated, do tend to recur 
locally and sometimes to affect the glands. Such growths as 
these are said to have a limited malignancy,” the chief of 
them being the fibro-sarcomas or recurrent fibroids of the 
skin and subcutaneous tissues, the rodent ulcers, and to a 
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less extent the cutaneous epitheliomata of the body and of 
the lips. In some cases the tumour recurs time after time 
in the scar left by the operation, and may, by its local 
extension and implication of vital structures, destroy life 
with out causing any glandular affection or becoming disse- 
minated in the viscera. 

ClbASSZFZCATXOli' OF TUMOURS. 

All tumours may be placed in one of three classes: 

I. connective-tissue growths; II. epithelial growths; III. 
cysts. 

Roth the first and second classes may be again subdivided 
into innocent and malignant, and the whole tabulafed 
according to their structure .as follows. 

I. Connective-tissue tumours — 

Innocent : 

Fibroma, 

Myxoma. 

Lipoma. 

Chondroma. 

Osteoma. 

Lymphoma. 

Lymphangioma, 

Myoma. 

Neuroma. 

Angeioma. 

Malignant : 

Sarcoma. 

II. Epithelial tumours — 

Innocent : 

Adenoma. 

Papilloma. 

Malignant : 

Carcinoma. 


III. Cysts. 
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In the following pages the general structure of the various 
growths will be described ; but, as their clinical course and 
behaviour vary much with their position, I have chosen to 
deal with them in detail in the chapters on the different 
organs and tissues of the body. 

The classifications of tumours, according to their origin 
from epiblast, mesoblast, and hypoblast, is unpractical, and 
has been to a great extent abandoned. 



CHAFrER XVII. 

ZMNOCSMT COKMSCTZVZ8-T1SSUZS 
TVMOVAS. 

All the connective-tissue tumours are developed from con- 
nective-tissue cells, which, in the case of the innocent 
growths, are further developed into some structure which is 
an exact imitation of one or other of the various connective 
tissues found in the normal adult body. In the malignant 
growths — the sarcomata — the cells remain in a more or less 
undeveloped state, and form large mjusses such as are not 
met with in any part of tlio normal tissues. 

FZBBOIICATA. 

The fibromata are tumoui*s composed of fibrous tissue, 
and just as in the human body fibrous tissue may be loose 
and succulent, c.^., in the scrotum and eyelids, or dense and 
firm, as in tlie ligaments and tendons, so also the fibromata 
may be soft or hard. In the one case they are composed 
of loose fibrillar tissue witli large sjiaces and many cells ; in 
the other of densely packed bundles of fibres closely interlaced. 
The fibromata grow slowly, and are but slightly vascular. 

The soft fibromata are most common on the inner side 
of the upper arm and thigh, close to the axilla or the peri- 
neum, and are more rarely met with in the labia and 
scrotum, on the scalp, and in the subcutaneous tissue in 
other parts of the body. They often attain a considerable 
size, and may weigh several pounds. They are commonly 
pedunculated and pendulous. Occasionally, fluid accumu- 
lates in the intercellular spaces, and forms cysts. 
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The hard fibromata occur in the subcutaneous tissue 
on the periosteum of the jaw-bones as epulides, or on that 
ojf the bones of the naso-pharynx as fibrous polypi. More 
rarely they are seen in the intermuscular septa, on the|nerves 


Fig. 21. 



Hard Fibroma from the Subcutaneous Tissue. 

(Crouch : J inch. ) 

as false neuromata,’* as well sis in the breast, where mixed 
with gland tissue, they are called adeno-fibromata. 

MYXOMATA. 

Myxomata are tumours composed of mucous tissue. 
There are .all grades between a soft fibroma and a myxoma, 
and the latter may be justly looked upon as a soft 
fibroma, the intercellular substance of which has been re- 
placed by mucin. Such a metamorphosis, if complete, would 
leave only the branched connective-tissue cells, enclosing 
spaces containing viscid fluid, but it is very rarely that a 
pure myxoma of such a structure is found, all those that I 
have myself examined containing some intercellular fibrous 
tissue. 

The myxomata form soft, gelatinous, semi-translucent 
tumours, generally pedunculated, and yielding a viscid fluid 
on section. The microscope shows swollen fibrous tissue, 
and a network formed by the branching processes of connec- 
tive-tissue cells. 
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Secondary changes are common, for, on account of the 
delicacy of their structure, extravasations of blood into the 
substance of the myxomatji are of frequent occurrence, and 
the thin pedicle being liable to become twisted, the tumours 
m«ay inflame or slough. 

Clinical Characters. — Myxomata may develop at any 
time of life, and are almost limited to mucous surfaces, such 
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Myxoma from the Middle Turbinate lionc. 
(Crouch: inch.) 


as the nose, bladder, uterus, &c., where they form the well- 
known mucous polypi. 


UPOMATA. 

Lipomata are tumours composed of fat. They form 
lobulated growths, and may attain a great size, sometimes 
weighing many pounds. They are surrounded by a firm 
fibrous capsule, which is closely adherent to the neighbour- 
ing tissues, though loosely attached to the tumour. Of this 
fact advantage is taken in operations for the removal of 
such growths, the capsule being freely opened, and the 
tumour easily shelled out from within it. A lipoma, on 
section, is of a yellowish colour, and is indistinguishable 
from subcutaneous fat except by the gi*eater firmness of its 
fibrous matrix. Microscopical examination shows that the 
fat is contained in connective-tissue cells which are held 
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together by a delicate network of fibres. The cells are 
larger than those usually seen in normal fat. 

^Secondary changes are not common in the lipomata, but 
in those which are of very long standing, and especially in 
those which have ceased to grow, calcification is of occasional 
occurrence. When they are very large, and subjected to 
pressure, the skin over them is sometimes ulcerated. 

Clinical Characters. — Lipomata are generally met 
with in people over middle age, and in those who are stout 
rather than in thin subjects. Tliey may occur in the 
subcutaneous tissue of any part of the body, but show a 
distinct preference for the dorsal surfaces of the trunk and 
liijfbs, and are in some cases apparently the result of friction 
or pressure. Cotumon situations for them are the sub- 
cutaneous tissue of the neck, shoulders, lumbar and 
gluteal regions. Their aipsules are attached by small 
fibrous processes to the skin, so that the latter becomes 
dimpled or puckered if attempts are made to raise it from 
the tumour. In most cases lipomata are superficial to the 
muscles, though occasionally they dip beneath and between 
the latter. Other situations in which deep-seated lipomata 
occasionally occur are the spermatic cord, the omentum, 
and the viscera ; and a few rare cases have been recorded 
in which lipomata have occurred as congenital tumours 
attached to the periosteum of the long bones. I have seen 
such a growth attached to the greater part of the shaft of 
the femur. 

Diffuse lipoma is a form of fatty tumour which is not 
limited by any capsule. It is simply a local overgrowth of 
the fat normally found in the subcutaneous connective- 
tissue, from which it does not difier in any respect. The 
patients in whom diffuse lipomata are found are usually 
stout men over middle age, and those who are of intem- 
perate habits appear specially liable to be affected. The 
most common positions for these growths are the sub- 
mental regions, where they form pendulous masses, looking 
like an exaggerated double chin ; the back of the neck and 



170 


CHONDROMA. 


post-mastoid regions, where they are usually symmetrical 
the groins, scrotum, and abdominal walls. 

CHOITBROMATA. 

The chondromata are tumours composed of cartilage. 

They vary much in size according to their position and 
attachments, are surrounded by a fibrous capsule, and are 
often nodulated. Their cut surface is divided into lobes, 
and is either bluish-white, smooth, and glistening, or fibrous 
and striated; some, again, are soft and gelatinous on 
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I lyaline Fnchondroiiia from tlic Scapula. 
(Crouch ; ^ inch.) 


section, and present a granular or ground-glass appearance. 
Each tumour is closely attached to its capsule, which forms 
for it a sheath or perichondrium. Microscopical examina- 
tion shows different structure in different cases. In some 
the matrix is' hyaline, as in articular cartilage ; in others it 
is fibrous .‘is in fibro-cartilage. The cells are sometimes 
enclosed in groups of three or four in capsules ; in other 
tumours they are not encapsuled, and are scattered singly 
throughout the matrix. The cells vary much in size even 
in the same tumour. They are generally round or oval, 
but occasionally polyhedral or stellate. 

Secondary changes are of very common occurrence in 
chondromata. The intercellular substance in these tumours 
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is exceedingly prone to undergo mucoid softening, the 
matrix being converted into a sticky fluid, and forming 
cysts. Oalcificiition is also common. It occurs especially in 
the more central parts of the growth, the salts being first 
deposited in the nuclei of the cells. Ossification is not 
common in pure enchondromata, but does occasionally 
occur. 

Clinical Characters. — The enchondromata are most 
often met with in the bones of the hand, and more rarely in 
the foot, the long bones, the scapula, and the pelvis. They 
grow also from the rib-cartilages, and are specially liable 
to spring from two or three pf the latter i-ather than from 
^y single one. In the soft tissues they are found in the 
parotid, testis, and breast ; in the latter very rarely, and 
in the former seldom unmixed with sarcomatous or other 
tissue. 


OSTBOMATA. 

Osteomata are tumours composed of bone. They almost 
always grow from some part of the osseous system, and are 
fully described in the chapter on “ Tumours of Bone.” 
Very rarely, osteomata are met with in the soft tissues, 
and examples have been recorded of bony growths in the 
lungs, brain, and parotid gland. In the muscles also 
single bony growths are met with, whilst in the disease 
known as ‘‘ myositis ossificans ” there is a formation of bone 
in many parts of the muscular system. 

The l3n3^phomata and lymphangiomata are fully 
described in the chapter on the “ Diseases in the Lymphatic 
System.” 


MYOMATA. 

The myomata are tumours composed of muscular tissue, 
which is almost always of the unstriped or involuntary 
variety , and is frequently mixed with much fibrous tissue. 

Myomata form rounded, encapsuled tumours whose cut 
surface is firm and fibrous. A myoma is softer than a 
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hard fibroma, and generally not so white and shiny. 
Microscopical examination shows that the growth consists 
of long spindle-shaped fibres with central nuclei, placed 
with their long axes parallel, and held 
in apposition by a framework of fibrous 
tissue. The myomata are but little 
vascular. 

Secondary changes in these tumours 
are common, especially when they 
occur in tho uterus ; there they are 
very liable to become calcified. 

Clinically, myomata are foupd in the 
uterus and prostate, and infinitely 
more rarely in the intestine, stomach, 
and oesophagus. 

. Striped muscle is met with in mixed 
tumours only, chiefly in sarcomata of 
the kidney. 

irSUROMATA. 

Neuroma is a term which is usually applied indis- 
criminately to all tumours growing on a nerve-trunk, those 
which are composed of nervous tissue being called “ true 
neuromata, those composed of fibrous, myxomatous, or 
sarcomatous tissue being named “ false neuromata. * 

True neuromata are very rare. They may be com- 
posed of either medullated or non-medullated fibres, and 
cases have been described in which neuromata in connection 
with the central nervous system have been found to contain 
branched nerve-cells also. True neuromata form rounded 
or oval swellings of small size. The nerve-tubes of which 
they are composed are usually not continuous with those of 
the nerve* trunk to which they are attached, but form an 
irregular network mixed with a varying amount of loose 
connective tissue. 

The most common form of false neuroma is composed 
of fibrous tissue, but myxomata, gliomata, and sarcomata 
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Uterine Myoma. 
(Crouch: Jinch.) 
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are also met with. The latter differ from the fibromata in 
the greater rapidity of their growth, in their tendency to 
infiltrate rather than simply to push aside the nerve-fibres 
amongst which they grow, in their greater softness, and in 
the gelatinous, homogeneous appearance of a freshly cut 
surface. 

The pressure of a neuroma on the nerve-fibres amongst 
which it lies may cause much pain,, may induce sensory or 
motor paralysis, or cause trophic lesions of various kinds in 
the peripheral parts. Neuromata are sometimes multiple, 
and cases have been recorded in which tumours were found 
on almost every nerve in the body, amounting in all to 
several hundreds. 

The bulbous swellings which form on nerves after injury, 
and which are sometimes named “ traumatic neuromata,” 
are not tumours in the ordinary sense of the word, and are 
described in the chapter on “ Injuries of Nerves.” 


il.XirGSZOIIXA.Til.. 

The angeiomata, or vjiscular tumours, are growths com- 
posed of blood-vessels, and are commonly divided into two 
classes — the simple or capillary, and the cavernous or 
venous. 

The simple or capillary angeiomata are commonly 
known as “ naevi,” and are of congenital origin, although 
their size at birth is often minute. A simple nsevus is com- 
posed of fibrous stroma containing many large and thin- 
walled capillaries, which frequently present irregular pouches 
or bulgings, and anastomose very freely. In almost all 
capillary naevi there are also a certain number of arteries 
and veins, such as are met with more especially in the 
cavernous variety. In certain hypertrophic forms of capil- 
lary nsevus, found less often in the skin than in deeper 
structures, the vessel-walls are thicker and lined with a 
prominent endothelium : they may present, when emptied 
of blood, an almost glandular appearance. 
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CUnical Charactera. — The capillary angeioma is found 
most often on the face and neck, although no part of the 
surface of the trunk or limbs is entirely exempt. In 
colour cutaneous nmvi vary, but are more often bright red 
than dusky and blue. The extent of skin implicated also 
differs much in different cases, but the growths are almost 
invariably but little raised from the surface, .are soft and 
spongy to the touch, .and e.an be m.ade to disappear almost 
entirely by firm pressure. 

Many c«apillary n.Tvi, if left .alone, gradually shrink, the 
blood-vessels composing them being obliterated. 

Cavernous or venous angeiomata are most often 
found in the skin and subcutaneous tissues, where they form 
“ venous naevi.’’ They are also not uncommon in the liver. 
These tumours closely resemble in their structure the 
erectile tissue of the penis, being composed of a fibrous 
stroma enclosing large irregular cjivities or sp.aces filled with 
blood, which open directly into the neighbouring veins and 
arteries. The cavities are lined by tesselated endothelium, 
and appear to be formed both by dilatation of pre-existing 
capillaries, with absoi'ption of the fibrous stroma separating 
them, and by the developinent of new vessels. 

Clinical Characters. — ^The venous nicvi, which involve 
the skin as well as the subcutaneous tissue, form irregular, 
bluish, or purple swellings, which are soft, and capable of 
being greatly diminished by pressure. When, however, 
they are situ.ated entirely beneath the skin, they may cause 
but little discoloration. In some of these cases a considerable 
quantity of fat is found mixed with the cavernous tissue, 
and the tumour feels like an ordinary lipoma. Such 
growths have been named “ ntevoid lipom.ata.” 


Oi 



CHAPTER XVIII. 


MAXiZGNAMT COMNZSCTZVE-TZSSUE 
TUMOURS, OR SARCOMATA. 

A Sarcoma is a tumour composed of connective-tissue 
cells of more or less embryonic type, and develops from one 
ortihe various connective tissues of the body. The type of 
the sarcoma cell is the connective-tissue cell, but many of 
the cells of the sarcomata differ from those of connective 
tissue both in shape and size. 

In a typical sarcoma there is no definite alveolar struc- 
ture, though there may be a scanty amount of intercellular 
material of a granular or fibrillar nature; the cells are 
closely packed and uniformly distributed throughout all 
parts of a section. Blood-vessels are numerous, the smaller 
vessels having very thin walls, and often appearing as 
narrow channels separated from the cells of the growth 
merely by a delicate endothelium. No lymphatics have 
been demonstrated. 

CKASSZFZCATIOMT. 

The sarcomata may be divided into four chief groups : 

(i.) round-celled, (ii.) spindle-celled, (iii.) mixed- 
celled, (iv.) giant-celled or myeloid. 

Round-celled Sarcomata. — These tumours are com- 
posed of round, granular cells, with no definite cell-wall, 
sometimes multinucleated, and in any individual tumour 
usually of the same size throughout. The cells vary much 
in size however, in different growths. In some they are no 
larger than a leucocyte — small round-celled sarcoma ; whilst 
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in others they are more than double or treble this size — large 
round-celled sarcoma. The matrix is usually soft, granular 
or homogeneous, and abundantly supplied with vessels. 


Large Round-celled Sarcoiua. 
(Crouch : }^ inch.) 


Spindle-ccllcd Sarcoma from the 
Subcutaneous Tissue. 
(Crouch : J inch.) 


The spindle-celled sarcomata consist of closely 
packed, oval, spindlo, fusiform, or oat-shaped cellfe, which 
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tumours, but are usually all of about the same dimensions 
in any individual growth. They ai*e collected in bundles, 
and are embedded in a matrix which may be either homo- 
geneous or tibrillated. In a microscopic section some of the 
bundles are usually cut transversely and tlius appear to be 
composed of round cells. Spindle-celled sarcomata, are not 
so vascular as the round-celled variety. 

The mixed-celled sarcomata are composed of cells of 
various shapes and sizes, whose general characters are 
similar to those of the round 
and spindle-celled growth. Fig. 28. 

The giant-celled or mye- 
loid sarcomata are chai'ac- 
terised by the presence of large 
multinucleated cells resembling 
those of the marrow of bone; 
these cells are often some twenty 
to thirty times the size of a 
leucocyte, and contain from 

to forty nuclei. Mingled with Myeloid Sarcoma from the I.o>ver 
these are- a number of oval, Jaw. {Crouch: Jinch.) 
spindle, or round cells. 



VASZETXSS. 

Although the sarcomata may be primarily subdivided 
into the above four groups, they nevertheless present 
numerous well-defined varieties which may now be briefly 
described. 

Melanotic Sarcomata. — These tumours are charac- 
terised by the presence of pigment, which is of a golden- 
brown colour when seen in minute quantities, but gives a 
dark-brown or black hue to the growths in which it is found. 
The pigment is often very irregularly distributed, and occurs 
both in the cells and in the intercellular matrix. Most of 
the melanotic sarcomata belong to the round-celled group, 
though some of them are composed of spindle cells ; in the 

M 
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majority of specimens the matrix is fibrous, and forms 
definite alveoli. 

Melanotic sarcomata originate in parts which normally 
contain pigment— e.^., the skin and the choroid coat of tlie 
eye — and not infrequently commence in a mole or wart 
which has been irritated by caustics or imperfect attempts 


Fig. 29. 



Alveolar Melanotic Sarcoma from the Skin. (Zeiss, A. 


at removal. These growths are extremely liable to become 
disseminated in both the viscera and the skin, and it . is 
very noticeable that in the latter situation none of the 
tumours ever attain any great size, often ceasing to grow 
when little larger than a hazel-nut. The lymphatic glands 
in the neighbourhood of a melanotic growth of the skin are 
almost always affected sooner or later by secondary deposits, 
and in advanced cases pigment granules may be found in 
the urine. 

l«ymplio-sarcoma« — The lympho-sarcomata are com- 
s^sed of small round cells, about the sizei*of leucocytes, 
e^osed in a fine meshwork of connective tissue whose 
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general arrangement is precisely similar to that seen in the 
’ medullary portions of a lymphatic gland. These tumours 
originate in connection with lymphatic tissue, and are often 
seen in the lymphatic glands themselves. In many cases 
large round cells are mingled with the growth, like the 
endothelial cells of lymphoid tissue. 

Glioma and Glio-sarcoma.— A glioma is a tumour 
composed of neuroglia, and is in many respects an innocent 

Fig. 31. 


Fig. 30. 



Lympho-.sarcoiua from the Glioma from the Cerebellum. 

Axilla. (Crouch : J inch. ) (Crouch : J inch.) 



growth. Not infrequently, however, the neuroglia tissue is 
mi^ed with much round-cell growth, and forms a glio- 
sarcoma, a tumour which is softer, less definitely eucapsuled, 
and more vascular than a simple glioma. Both these 
varieties occur almost exclusively in connection with the 
nervous system. 

Haemorrhagic Sarcoma. — This is a term applied to 
certain forms o^ round- or spindle-celled growths which 
evince a great tendency to blood extravasations. The 
haemorrhage, which is due to the extreme tenuity of the 
vessels, breaks up the cell masses, and foims blood-cysts of 
various sizes surrounded by a thin layer of the original 
tumour. Many of these haemorrhagic sarcomata are liable 
to be mistaiken for simple cysts, the amount of new growth 
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surrounding the blood being frequently very slight. The 
pigmentation resulting from the disintegration of the 
red cells is liable to be mistaken for that of melanotic 
growth. 

Plexiform Sarcoma or Cylindroma. — This is a rare 
variety of sarcoma, composed of round or polygonal cells, 
and is characterised by a hyaline degeneration of those 
cells wdiich are in the immediate neighbourhood of the 
blood-vessels. The unaltered cells consequently appear in 
section, to be contained in alveoli with hyaline walls. 

Psammoma (Pearl Tumour). — This form of sarcoma 
has hithei’to been found chiefly within the cranial cavity 
and the spinal canal. It is characterised by the presence of 
concentric calcareous mfisses surrounded by fibrous tissue 
and attached to fibrous trabecuhe. 

Alveolar Sarcoma. — In some eaiiies sarcomas show 
a definitely alveolar structure, the cells being arranged 
in groups in tlie meshes of a fibrous stroma. Such growths 
may very closely simulate carcinoma, but they often arise 
in situations wliere no epithelium exists— e.y., periosteum. 
It is held by many that they are of endothelial origin. 

Secondary Changes in the Sarcomata.— The most 
common form of degeneration is that known as “ mucoid.’* 
It usually commences in the most central portions of a 
tumour by the distension of the cells with a clear gelatinous 
fluid. Gradually the whole of the cell protoplasm is 
liquefied, and the mucous fluid is discharged. In this way 
cysts are developed in the midst of the new growth, and in 
some cases the matrix also seems to undergo a similar 
change. More rarely, sarcomata undergo fatty and cal- 
careous degeneration. 

MZXSB TUMOURS OF COXITSCTZVS-TZSSUS TYFS. 

Between the sarcomata on the one hand, and the innocent 
connective-tissue tumours on the other, stand ceitain 
growths consisting in part of cells and in part of more fully 
developed tissue. The pure sarcomata ai-e characterised by 
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the undeveloped nature of their cells; the innocent con* 
nective-tissue tumours by the perfect development of their 
constituent structures. In the intermediate class are found 
growths which, whilst they consist in part of fully developed 
tissues, yet comprise many more cells than are found in the 
normal structures of the adult body. These growths are 
therefore included under the sarcomata, and a prefix is used 
to indicate the tissue with which the sarcomatous elements • 
are mingled. Thus, a “ fibro-sarcoina ” or “fibrifying 
sarcoma ” is. a connective-tissue growth composed of a 
mixture of fibrous tissue and sarcoma ; a chondro- 
sarcoma ” or chondrifying sarcoma,*’ a tumour of cartilage 
and sarcoma, tfec. ; and between such growths and sarcomata 
on the one hand, and innocent fibromas and enchondromas 
on the other, no definite line can be drawn. 

A fibro-sarcoma is composed of spindle cells and 
fibrous tissue, and all grades of development between cells 
and fibres can often be seen in the same specimen. These 
growths were formerly described as “ recurrent fibroids.^’ 

A m3rxo-sarcoma consists of a matrix, such as has 
been already described under the myxomata, in which are 
scattered round cells. 

An osteo-sarcoma is a form of sarcoma occurring in 
bone, in which a round- or spindle-celled sarcomatous growth 
is developed with and in an osseous matrix ; the matrix of 
the sarcoma becomes, in fact, converted into bone. 

A chondro-sarcoma is composed of a mixture of 
cartilage and sarcomatous tissue combined in varying pro- 
portions. 

NaJked-eye Appearances of Sarcomata. — Sarco- 
mahi difier much from one another in appearance. The most* 
noticeable feature of their freshly cut surface is its homo- 
geneous, structureless appearance, and the complete absence 
of fibrillation or striation ; in this the sarcomata difier from 
almost all other growths. Those tumours which are purely 
cellular are soft, brain-like, and pulpy, of a dirty-white 
colour, and very friable. Some sarcomata, especially those 
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which are undergoing mucoid degeneration, present a 
gelatinous or semi-translucent appearance, whilst others are 
mottled by blood extravasations. In proportion as the sar- 
comatous tissue is mingled with fibrous, cartilaginous, or 
other sti'uctures, so the appearance on section of course 
differs. Some sarcomata present a fairly definite capsule 
but the more cellular forms infiltrate in the manner 
common to all malignant growths. The myeloid sarco- 
mata of bone are specially characterised by their reddish- 
brown or maroon colour, and their tendency to form blood- 
cysts. 

Clinical Characters of the Sarcomata. — The clinical 
course run by the sarcomata differs not only with their 
microscopical structure, but still more with the locality aid 
tissue in which they develop. The present paragraphs, 
therefore, deal only very brielly with this subject, and for 
further information reference must l)e made to the chapters 
on the tumours of the different organs and tissues. 

Sarcomata occur in the young and middle-aged rather 
than in the old, and occasionally follow injuries, such as 
contusions. The more malignant the tumour, the more 
rapidly it grows and tends to disseminate. Round-celled 
growths are the most malignant of all, and may become 
widely diffused and destroy life within six or eight months 
of their commencement. The myeloid tumours are the 
least malignant of the pure sarcomata, and frequently do 
not recur after removal. Many of the fibro-sarcomata of 
the skin and subcutaneous tissue also show but little malig- 
nancy, merely tending to recur locally if removed, and not 
affecting distant organs. 

The majority of sarcomata do not affect the neighbouring 
lymphatic glands, though whether they do so depends 
rather on their position than on their microscopical struc- 
ture— e.^., a round-celled sarcoma of the testis almost in- 
variably causes secondary growths in the lumbar glands’ 
whilst a tumour of the breast of a precisely .aimilar structure 
j[>ractically never causes glandular jgrawth. 
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If the skin over them becomes implicated, sarcomata 
fungate, and form soft, bleeding masses, which discharge a 
mixture of blood and pus. 

In some cases the structure of a sarcoma varies with its 
recurrence, and the recurrent growths may present a 
different microscopical appearance from that of the tumour 
which was first removed. Thus, the primary tumour may 
be a fibro-sarcoma with spindle cells, and the growth which 
recurs at the site of operation may be entirely cellular, 
without any fibrous stroma, and consequently of a more 
malignant character. On the other hand, the recurrent 
growth is sometimes less cellular, and therefore more inno- 
cent than the primary tumour, and, as might bo expected, 
the clinical course differs with the structure. Thus, the 
recurrent growth may grow more rapidly than the primary 
one, and, if again removed, may recur after a shorter in- 
terval ; or the reverse may occur, and the second tumour 
may grow more slowly, and, after another removal, may 
not return until after a longer interval than that between 
the first operation and the first recurrence. 
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XNNOCBMT EPZTKEX.XAX. TUMOURS. 

Like the connective-tissue growths, tlie epithelial tumours 
may be conveniently divided into innocent and malignant, 
and as in the connective-tissue growths the innocejit 
tumours are formed on the type of some one of the normal 
tissues of the adult body, so in the innocent epithelial 
tumours the adenomata and papillomata are reproductions 
of the normal glandular and papillomatous structures found 
in different parts. The carcinomata, or malignant epithelial 
growths, on the other hand, are formed of atypical structures 
which have no exact counterparts in any of the normal 
tissues of the adult body, and thus are strictly comparable 
to the malignant connective-tissue tumours — the sarcomata. 

PAPlXi^OMATA. 

The papillomata are tumours formed on the type of the 
papillin which are normally developed in the skin and 
mucous membranes. 

They consist of a stroma composed of fibrous tissue, 
which is in some cases richly cellular, in others dense and 
fibrous. In this stroma are contained both blood-vessels 
and lymphatics, the whole growth being frequently very 
vascular. The surface is covered by epithelium, which 
varies in its nature according to the locality of the growth. 
In papillomata on the skin the epithelial cells are squamous, 
and are arranged in several layers, whilst in growths from 
the mucous surface of the bladder or intestine the cells are 
Columnar and not so thickly placed. 
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The fibrous stroma extends towards , the free surface 
papillaiy processes, which in the “ simple ” papillomata are 
single and undivided, but in the compound ” papillomata 
are branched, giving off processes, which in .their turn again 
bifurcate. The surface of a papilloma is generally irregular 
and villous, but is occasionally smooth, presenting no signs 
of subdivision of the stroma into papillse. 

Secondary changes are common in these growths, for 
their exposure on free surfaces renders them peculiarly 


Fifi. 32. 



Papilloma from the Anus. (Crouch : i inch.) 


liable to injury, and thus ulceration and h9emon‘hu.ge are of 
frequent occurrence. 

Clinically, the papillomata are entirely innocent, and 
must be clearly separated from malignant tumours, such 
as epitheliomata, whose surfaces are also often covered by 
papillsG, but which differ structurally in the most essential 
details from simple papillary growths. 

Papillomata are met with on the skin as warts and corns, 
and on the mucous membranes of the nares, tongue, bladder, 
larynx, and intestines. 

In syphilis also, and in cases of gonorrhoea, mucous 
tubercles or condylomata, whose structure is essentially 
papillomatous, are of common occurrence. 
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ABBirOXISATA. 

The adenomata or glandular tumours are growths com- 
posed of gland. tissue more or less perfectly developed, and 
are formed- on the pattern of the normal gland tissue found 
in the different parts of the body from which they spring. 

Putting aside the lymphadenomata, which are described 
elsewhere, and the glandular hypertrophies, which are not 
to be included amongst the true tumours, the adenomata 
may be said to consist of acini and ducts when developing 


Fig. 33. 



Tubular Adenoma of the Rectum. (Crouch : J inch.) 

. in a racemose gland, or of tubes when growing from the 
tubular glands. They differ from the malignant epithelial 
• growths or the atypical epithelial tumours ” in that, whilst 
the latter are not formed after the type of the. normal 
epithelial tissue from which they spring, the true adeno- 
mata are exact or close imitations of glandular structure, the 
tubes and acini forming them having a definite lumen, and 
their epithelium being sharply defined from the surrounding 
tissue. The malignant epithelial growths, again, are not 
encapsuled, but infiltrate the tissues amongst which they 
grow, whilst the adenomata do not infiltrate lyad are 
generally encapsuled. Although composed of gland tissue, 
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the latter in the adenomata is frequently not physiologically 
active, and its secretion, if formed, is not discharged into 
the ducts of the gland in which it grows, -In consequence 
of this the tubes and acini are extremely liable to become 
distended and to form cysts. 

The adenomata of the different glands are described in 
subsequent chapters. 



CHAPTER XX. 


MiLXiZGNANT EPZTKEZ.ZAZ. TUMOURS, 
OR CARCZNOKATA. 

The carcinomata are tumours growing from, and composed 
of, epithelial cells, which are generally contained in spaces 
or alveoli whose walls are formed of fibrous tissue. Witliin 
the alveoli the cells are not separated from one another by 
any stroma or m<atrix, and, whilst varying in shape and size, 
closely resemble in their general characters the epithelial 
cells of the part from which they spring. They are 
frequently multinucleated, and increase both by fission and 
by endogenous cell formation. The matrix is vascular, and 
blood-vessels run into the alveolar walls, though they do not 
penetrate into tlie alveoli or run amongst the cells, as do 
the vessels of the sarcomata. Lymphatics are well developed 
and accompany the vessels. 

The following are the chief groups of the carcino- 
mata: — 

1. Epithelioma, or squamous-celled carcinoma. 

2. Rodent ulcer. 

3. Spheroidal-celled carcinoma — 

(a) Scirrhous. 

(ft) Encephaloid. 

(c) Colloid. 

4. Cylindrical-celled carcinoma; adenoid cancer; 
adeno-carcinoma. 


SPZTHSUOmA. 

An epithelioma consists of a new growth of squamous 
epithelial cells, which not only grow, as in the papillomata, 
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towards the free surface, but also infiltrate and destroy the 
subjacent tissues. Microscopically, these tumour are found 
to originate in growths of solid columns of cells from the 
rete mucosum of the inter-papillary processes which aro 
common to all cutaneous and mucous surfaces. As these 
ingrowths extend into the subjacent tissues they throw out 
lateral branches, which, uniting with similar offshoots from 


Fio. 34. 



Epithelioma of the lip. The epithelium has grown into 
the subjacent tissues, and has caused a considerable exudation 
of cells in its neighbourhood. (Zeiss, A. ) 


other columns, form an irregular epithelial network. At 
the same time that this ingrowth occurs, an outgrowth also 
takes place, and a warty excrescence of epithelium develops, 
the superficial cells of which soon break away, and thus 
expose the deeper parts of the growth. In this way a 
malignant ulcer is developed, whose base and edges are alike 
formediby the tumour. This disintegration of the super- 
ficial cells continues with a rapidity equal to that of their 
development, and thus, whilst the new growth constantly 
extends amongst and destroys the subjacent structures, the- 
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ulceration generally prevents* the tumour from attaining a 
considerable size. Around the ingrowing columns there is 
generally evidence of irritation of the tissues into which the 
epithelioma is making its way, for the cells of the new 
growth behave as foreign bodies in respect to the other 
tissues, and the growing edge of each column is thus sur- 
rounded by much small-cell infiltration. 


Fig. 3S. 



Cell-nests from an Epithelioma, showing the concentric 
arrangement an semilunar shape of the external layers of 
cells. (Crouch : inch. ) 

The epithelial cells of which the growth is composed are 
usually large, very irregular in shape, often possessing pro- 
cesses, multinucleated, and sometimes in the process of 
proliferating by endogenous cell-formation. Embedded in* 
the epithelial columns are cell-nests, which vary much in 
number and size in different specimens. They are com- 
posed of central cells of a rounded shape, which in some 
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specimens are much broken down and degenerated. Around 
these .are *small crescent-shaped cells with their concavities 
inwards, and outside these again are layers on layers of 
cells, similar in shape, but of larger size. The nests are 
formed by the very rapid proliferation of cells at • various 
foci in the tumour. The. cells first formed at any focus are 
pushed towards the periphery by the constant and rapid 
growth in the centre, and become flattened or crescentic 
through the resistance offered by the surrounding tissues. 
The chief significance of a nest is that it indicates rapid 
cell-growth, and therefore, when occurring in the deeper 
parts of the skin, or in the subcutaneous tissues, is very 
su^estive of epithelioma, for no such formations -exist 
nomal circumstances in those situations. 

Locality. — The most common situations for epithelio- 
mata are the junctions of mucous and cutaneous surfaces. 
They occur on the lips (usually the lower lip) and other 
parts of the face, the tongue, the larynx, the (esophagus, 
and the anus ; on the penis, the scrotum, the vulva, the os 
uteri ; more rarely on the skin of the extremities or trunk, 
especially in the site of old scars, ulcers, or sinuses, and in 
the bladder. 

Clinical Characters. — Epithelioma is essentially a 
disease of late life, and is seldom seen before the age of 
forty. It commences as a warty or papillated growth, 
which increases rapidly and infiltrates the tissues amongst 
which it develops. The tumour ulcerates early, the ulcer 
having aiFoul, sloughy base and raised indurated edges 
formed o£ that part of the epithelioma which has not yet 
become involved in the ulcerative process. The destruction 
of tissue isn^t times very great, and is accompanied by much 
pain. The neighbouring lymphatic glands are early affected, 
, and in them the epithelioma runs*a course precisely similar 
to that of the primary tumour. The masses of growth . in 
tne glands commonly attain a much greater size tha||^ does 
the original tumour, and not infrequently suppurate. 
Seconds^ growths in the viscera are not common, although 
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they do occur, and death generally results from direct exten- 
sion to important structures, and from exhaustion caused by 
pain and by discharge of blood and pus. 

It should be mentioned that, in addition to the squamous- 
celled carcinomata, epitheliomata composed of columnar cells 
grow from the mucous membrane of the nose and antrum. 

Cystic epithelioma is a rare variety of the disease 
which occurs in the neck. These growths almost certainly 
originate from the epitlielium of one of the branchial clefts, 
and are characterised by their deeply seated situation and 
by the presence of large collections of blood-stained serum 
in their interiors. They simulate abscesses and run a rapid 
course. 


ROBXSlffT VXiCSR. 

A rodent ulcer is a tumour composed of epithelial cells, 
and is developed in the derma, apparently from the 


Fig. 36. 



Rodent Ulcer from the Face. The surface epithelium has ' 
not proliferated, and, beneath it, the derma and subcutaneous 
tissue are infiltrated with an irregular growth of small round 
and oval cells. (Crouch : ^ inch.) 


glandular* structures, such as the sebaceous glands, or the 
hair follicles, which are found in this situation. It thus 
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differs in its origin from epithelioma, which is essentially an 
ingrowth of the surface epithelium. The exact site of its 
origin is still not definitely settled, but it is commonly 
believed to spring from the sebaceous glands, although some 
pathologists refer its development to the hair follicles. 
There is no proof that it originates in the sweat glands. 

The cell-growth invades the tissues in the form of large 
flask-shaped or irregular ingrowths, frequently separated 

Fig. 37. 



Rodent Ulcer with sharp-cut edges and very little new growth. 

from each other by several normal papilhe and iiiterpapillary 
processes. The cells themselves are small and round, being 
usually not more than one-third as large as those forming 
the epitheliomata, and unlike the latter, they do not become 
homy or show any tendency to keratinoid changes. They 
show a great tendency to become vacuolated, and thus form 
spaces in the centre of the ingrowing mass. In most 
specimens there am no cell-nests, and these, when pfesent, 
are very small, ill-developed, and sparsely scattered. The 
epidermis is infiltrated from below, and being destroyed 
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after a time, allows of the protrusion of the cell-growth, an 
event which is followed by ulceration or disintegration, as 
in the case of epithelioma. , 

Locality. — Rodent ulcer is almost limited to the face, 
and is most common on the side of the nose, at the inner, 
angle of the orbit, on the forehead, and the prominence of 
the malar bone. It is rare on the lips and chin. It never 

Fig. 38. 



Rodent Ulcer with raised, rounded edges, and a considerable 

amount of new growth. 1 

occurs on the extremities, but occasionally grows pn the 
neck and trunk. 

Clinicar Characters. — Rodent ulcer is seldom seen 
before the age of thirty-five or forty, but may develop as 
early as the period of puberty. It commences as a small 
pimple covered by smooth thinned epidermis, which is never 
papillated like a wart, and the centre .of which, in time, 
ulcerates ; the growth of the pimple and the spread of the 
ulceration progress with about equal rapidity, so that at no 
time is there any large amount of new growth. Frequently 
the ulceration heals in one place whilst it extends in another * 
but the scar which forms is not stable, and soon again 
breaks down 



SOIRRHQUS CARCINOMA. 


195 


The growth of these tumours is essentially slow, though 
the rate of growth differs somewhat in different cases. An _ 
ulcer as large as a sixpence is often found to be a year or 
more old. When fully developed, a rodent ulcer is a 
flattened growth of an irregular shape, with a grey, smooth, 
and glazed base, devoid of healthy granulations, and dis- 
charging thin watery pus. In parts a little ill-formed • 
scar tissue may be seen, and the surface is often covered by 
a scab. The edges are sometimes sharply cut and not 
raised, but more frequently are both raised and indurated. 
They are never papillated or warty like the edges of many 
epitheliomata, but, even when considerably raised, present a 
smooth, rolled appearance, the epithelium covering them 
being thinned and bluish. The lymphatic glands are never 
affected by secondary tumours, and the viscera remain 
throughout free from disseminated growths. Although 
large portions of the face are commonly destroyed, rodent 
ulcer is so slow in its progress that the patient often dies 
from old age or intercurrent disease before the tumour 
reaches a vital part, such as the brain. In some cases the 
whole of the lips, nose, eyes, and mouth are destroyed before 
death occurs. 

BPB&ROZDAXi-CSUfiD CAMCIKOIfra.. 

The spheroidal-celled carcinomata are subdivided into 
three groups: (i) Scirrhous; (2) Encephaloid; (3) Colloid. 

Scirrhous Carcinoma. — To the naked eye a scirrhous 
carcinoma appears as a white, fibrous mass very firm and 
dense, cutting with a peculiar grating or creaking sensation, 
concave on section, and with an irregular margin. The 
tumour is not encapsuled, and at its edge may be seen small 
masses of fat, or other normal tissues which are being 
infiltrated by the growth, and which have, as it were, been 
entangled by it, preparatory to being absorbed. The soft 
parts round the.cancerous growth are puckered and drawn 
towards the tumour by the contraction of* the branching 
processes which extend from the margins of the latter. 
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Examined microscopically, a scirrhous carcinoma is found 
to consist of spheroidal epithelial cells lying in a stroma 
composed of interlacing bands of fibres, and containing^ a 
varying proportion of connective-tissue cells. The alveol^’ 
or spaces, enclose'd by these bands are very irregular in shape ^ 
and size, and are smaller in the more central parts of the 
growth than at its periphery. Tlie epithelial cells, though 
generally spheroidal, vary a good deal in shape and size, 
being larger and more fully developed where the alveoli are 


Fig. 39. 



Scirrhous Carcinoma of the Breast. (Crouch : J inch.) 

large, whilst in the most central parts of the growth they 
may often be seen to contain fatty granules. Some of the 
alveoli contain as many as thirty or forty cells or more, 
although in other portions of the growth the latter lie in 
groups of but two or three, or in single file amidst the 
bundles of connective tissue 

Secondary chaiiges in scirrhous carcinomata are of 
common occurrence, for, in addition to ulcerating when 
they reach a surface, they are liable to undergo fatty 
degeneration in their more central parts or to become the 
seat of blood extravasations and. cysts. Most rarely sup- 
puration occurs^ and pus is formed in the substance of the 
tumour. 
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.Locality. — By far the most common seat of scirrhous 
carcinoma is the female breast, but this variety of cancer is 
also found in the uterus, msophagus, stomach, prostate 
and skin. 

Clinical Characters. — Scirrhouscanccr is most common 
in women after the age of foi*ty. It commences as a firm 
knotty lump which is at first painless, and may thus attain 
a considerable size before attracting attention. When fully 
developed the surface of the tumour is irregular, nodular, 
and very hard, sometimes feeling like a mass of cartilage. 
Though^at first movable, the growth soon contracts adhesions, 
and causes puckering and retraction of the skin and adjacent 
parts. The rapidity of growth varies much in different 
localities, and in the same locality in difterent patients. 
After a variable time the skin or mucous membrane cover- 
ing the tumour becomes involved, and a sloughing mass 
protrudes, from which both pus and blood are discharged. 
The lymphatic glands in the neighbourhood are early 
affected by secondary deposits, and, as time goes on, the 
thoracic and abdominal viscera, and more rarely the bones, 
become the seats of disseminated growths. 

Encephaloid Carcinoma. — This variety of the spher 
oidal-celled cancers is of much more rare occurrence than 
the scirrhous growths. To the naked eye an encephaloid 
carcinoma presents a soft, greyish or dirty-white, brain-like 
mass, mottled in places by hsemorrhages, frequently con- 
taining cysts, and readily reduced to a pulp by slight 
pressure. It is nowhere encapsuled. 

Microscopically examined, an encephaloid carcinoma con- 
sists of a fibrous stroma enclosing alveoli in which are 
contained spheroidal epithelial cells. The alveoli are larger 
and more regular in size than in scirrhous cancer, and their 
walls are much more delicate, being composed of finely 
fibrillated connective tissue instead of the dense fibrous 
stroma of the scirrhous tumours. The epithelial cells con- 
tained in the alveoli constitute by far the greater portion of 
the growth. They are large and round, with definite nuclei. 
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and well-developed cell-bodies; they often contain much 
granular matter and many nucleoli. 

laocality. — The female breast, testis, stomach, bladder, 
and superior maxilla are the parts of the body in which this 
form of tumour is found. 

Clinical Characters. — Medullary cancers are soft, 
elastic, or semi-fluctuating swellings, of extremely rapid 
growth, quickly involving the skin, readily fungating, 
causing early implication of the glands, and disseminating 
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Enccphaloid Carcinoma of the Antrum. (Crouch ; J inch. ) 

in the viscera with great rapidity. In many cases life is 
destroyed within a year of the first appearance of the 
original tumour. As many of the round-celled sarcomata 
were formerly included under the medullary cancers, these 
latter growths are generally supposed to be much more com- 
mon than is really the case. Their occurrence is indeed of 
considerable rarity. 

Colloid Cancer. — Colloid cancer is merely a variety of 
scirrhous or encephaloid carcinoma in which the cells, and 
in many cases the stroma, undergo mucoid degeneration. 
To the naked eye a colloid carcinoma presents an irregular 
network, the spaces of which are filled by a cleai*, jelly-like, 
or slightly opalescent, gelatinous substance. The network 
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is most opGQ and the colloid matter most abundant in 
the central or oldest portions of the tumour, whilst the 
periphery is much like that of a scirrhous growth in its 
irregular, infiltrating edge, and nodulated sui*face. 

Microscopically examined, a section shows the alveolation 
of the matrix and the masses of epithelial cells common to 
the other varieties of carcinoma. Some of the cells are of 
the same size and shape as those of the glandular tissue 


Section of a Carcinoma of the Breast. Many of the cells 
are distended with colloid matter, and in the lower part of the 
section is an irregular cavity caused by the bursting of some 
such cells. (Crouch : ^ inch. ) 

from which the growth springs, but others are filled in 
varying degrees with colloid matter which thrusts the 
nucleus to one side and distends the cell-body until it 
bursts. By a continuance of this process in the other cells, 
they are gradually destroyed, and their place taken by the 
colloid substance which now fills the alveolus. The remains 
of the walls of the ruptured cells can often be seen after 
their contents have been discharged. In many cases the 
fibrous matrix also undergoes degenerative change, and the 
fibres composing it swell up with colloid matter, whilst their 
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outlines become blurred and indistinct. As the walls of 
the alveoli are thus destroyed, the cavities of those con- 
tiguous to one another become continuous, and thus in the 
most central or oldest portions of the tumour, as already 
stated, the network is more open than at the edges. 

Liocality. — Colloid carcinomata are most common in the 
stomach, but are found also in the breast and intestines, 
and more rarely in other parts of the body. 

In their clinical characters these tumours do not 
materially differ from the scirrhous cancers, although they 
are not generally so malignant, growing more slowly and 
seldom affecting the viscera; they require no separate 
description. 

The cylindrical-celled carcinomata are fully dl- 
scribed in the chapter on “Tumours of the llectum.” 
They occur also in the stomach and small intestine. 
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CYSTS. 

A CYST is a closed sac with fluid or semi-fluid contents. 
The following groups are generally recognised : — 

Cysts formed by distension of pre-existing tubes or 
cavities. 

2. Cysts of new formation. 

3. Cysts of congenital origin. 

The cysts formed by distension of pre-existing 
tubes or cavities are the most common, and are developed 
in different ways. Thus, mucous cysts are the result of 
some obstruction to the ducts of the mucous glands, and 
sebaceous cysts to a similar retention of the products of 
the sebaceous glands, whilst cysts in the breasts or kidneys 
result from retention of the mammary or renal secretion. 
In other cases, again, the cysts are developed by distension 
of a cavity which normally has no duct or outlet. Thus, 
cysts of the thyroid gland, enlarged bursse, vaginal hydro- 
celes, <&;c., are the result of an excessive secretion of fluid 
from the epithelial or endothelial cells of the respective 
parts. 

Sebaceous Cysts. — ^These are formed by blocking of 
the duct of a sebaceous gland, most often by dirt, or by 
surrounding inflammation. They are most common on the 
scalp, face, neck, and shoulders, and are seen at all ages 
after childhood. In size they vary from that of a pea to 
that of a hen’s egg. They are situated in the substance of 
the skin, and the latter, in consequence, cannot be moved 
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freely over tlie swelling, whilst on the most central portion 
of the tnmoni*, a sm^ill black speck, which is the obsti'ucted 
sebaceous duct, can often Jpe distinguished. When large, 
the cyst extends into the subcutaneous tissue. 

A sebjiceous cyst contains sebaceous matter, the wall 
of the cyst being formed by the epithelial cells of the 
secreting portion of the gland, arranged in numerous 
layers, and placed upon a basement membrane of fibrous 
tissue. 

In some cases sebaceous cysts become inflamed and sup- 
purate, and thus give rise to abscesses or ulcers which are 
generally very slow to heal. 

Mucous cysts occur in connection with the glands of 
mucous membiane, as do the sebaceous cysts in connection 
with the glands of the skin. They are formed by distension 
of the mucous glands with .secretion. They may occur on 
any mucous surface, and are commonly seen on the lips, the 
tongue, and the vulva. 

Cysts of new formation develop in difierent ways. 
Some result from blood extravasations, as do the so-called 
“apoplectic cysts” of the brain and the arachnoid cysts; 
others, like the adventitious bursie, result from the 
accumulation of fluid in the lymphatic spaces of the connec- 
tive tissue, and are commonly known as serous cysts^ 
whilst a third class ai’e forme<l in connection with foreign 
bodies (e.//., l)ullets). 

Hydatid cysts result fi'om the presence of a parasite 
in the tissue. The parasite in question is the larval form 
of the Ttenia echinococcus, a small tape-worm found in 
dogs and wolves. The eggs of this worm are passed in the 
faeces of the animal, and obtain access to the human body 
through the ingestion of impure water, or of watercress and 
other such uncooked vegetable matter. The membrane 
which surrounds the egg is dissolved in the secretions of the 
stomach or intestines, and, the embryo being freed, passes 
with the venous blood or the lymph to other parts of the 
f body. The liver is more often affected by hydatids than 



HYDATID CYSTS.. 


203 


any other organ, probably for the reason that so much of 
the blood from the alimenttiry canal passes directly 
thrpugh it, but hydatid cysts mtiy occur ip any tissue or 
organ. 

The immediate result of the lodgment of an embryo 
echinococcus is such an amount of irritation of the 
surrounding connective tissue tlait cell-exudation and the 
formatioli of fibrous tissue soon Ctause the parcasite to be 
enclosed in a fibrous wall or envelope, which in all cases 
constitutes the outermost layei* of an hydatid cyst. This 
layer, derived from the tissues of the host, may be very 
vascular, and its vessels are sometimes varicose. Within 
thj| capsule lies the true cyst-wall, in which two layers may 
be distinguished. The outer of these is composed of a 
homogeneous, elastic, laminated membrane of appreciable 
thickness, to which the name of Ectocyst lias been applied 
by Huxley. Within this is the Eiidocyst^ a thin, granulated, 
non-elastic membrane, from which are produced buds, which 
afterwards develop into echinococcus heads or scol’ ces. Other 
and smaller cysts — daughter cysts --also develop from the 
lining membrane, and themselves also produce scolices. 

Each scolex is about 0*3 mm. in length, but the fore-part 
of the body is not infrequently found withdrawn or in- 
vaginated into the hinder-part. In its parenchyma are 
numerous round or oval calcareous particles, and its most 
prominent anterior part or rostellum contains a ring of 
chitinous booklets. The hydatid fluid which distends the 
mother and daughter cysts alike is clear and watery ; does 
not coagulate on being heated ; has a specific gravity 
varying from 1005 to 1012; is neutral or alkaline in 
reaction, and contains chloride of sodium, but no albumen. 
E^mined under the microscope, the fluid is often found to 
contain some of the above-mentioned chitinous booklets. 

If left alone, an liydatid cyst may increase in size and 
finally rupture into the surrounding tissues, may suppurate 
or, the fluid being absorbed, the contents may become 
converted into a cheesy or putty-like mass, and the 
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cyst-wall bo rolled up on itself and remain encapsuled in 
the tissues. In some crises also hjemorrhage occurs, and 
the l)lood undergoing degenerative changes, the cyst may 
be found filled with chocolate-coloured fluid, the paiasite 
having died. 

Cysts of congenital origin appear to be formed by 
inclusion of portions of epibhist or mesoblast during the 
process of closure of the thoracic, abdominal, branchial, or 
other cavities. 

Dermoid cysts have a cyst-wall foi*med of true skin, 
with papillic, luiir follicles, sudoriparous and sebaceous 


Fig. 42. 



Section of the Wall of a Dermoid Cyst of the Ovary, 
showing large sebaceous glands and cross sections of hairs. 
(Crouch : A inch.) 

glands. They are always of congenital origin, but frequently 
do not become noticeable before childhood or puberty. 
They contain sebaceous matter, and increase in size by the 
constant secretion of the sebaceous glands which line the 
cyst-wall, and empty their contents into its cavity. More 
rarely they contain bone, teeth, &c. — a circumstance which 
is generally accounted for by the supposed inclusion of 
portions of mesoblast as well as of epiblast. 

Dermoid cysts are common at the angles of each orbit and 
in the eyelids, where they are always found beneath the 
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deep fascia, the skin being quite movable over* them. They 
also occur with some frequency in the ovary, and more 
rarely in the floor of the mouth, the middle line of the 
neck, and the testis. 

In the neck, dermoid cysts are also met with in the lines 
of the branchial clefts, and are here called “branchial 


Fig. 43. 



cysts.” They are formed in this situation from the epi- 
blastic tissues lining the clefts, and are always found beneath 
the deep fascia. In the lines of the branchial clefts also 
small cartilaginous growths may develop. They have been 
called “ accessory auricles,” and are com{>osed of irregular 
masses of hyaline cartilage, with a little fibrous tissue. 
They are often associated with branchial cysts. (See 
Fig; 43.) 

Further description of dermoid and other congenital cysts 
will be found in the chapters devoted to particular regions. 
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Cystic H|$^groma. — This name is applied to certain cysts 
of congenital origin, which are most often met with in the 
neck and the axilla ; they are also named “ hydrocele of the 
neck” 

These growths are generally seen in young children, in 
whom they form tense and painless swellings of various sizes. 
In some cases they, grow rapidly ; in others they shrink and 
dwindle away. In yet other cases they persist, but do not 
alter in size. 

Dissection shows either single or multiple cysts, generally 
situated in the submaxillary region, the axilla, or the pos- 
terior triangle of the neck. The cysts are formed by a delicate 
wall of connective tissue, with a smooth lining membrane, 
enclosing clear serous fluid, and in some cases are not sur- 
rounded by any solid new growth. 

More often, however, around and between the cysts is 
some soft fibrous tissue, very gelatinous and semi-translucent, 
and not unlike Wharton’s jelly in a recently cut umbilical 
cord. The hygromata are in fact formed from portions of 
included mesoblast, and are composed of a loose connective 
tissue whose spaces are distended with fluid. 

In solid tumours, also, degeneration cysts are liable 
to form, especially in the sarcomata, enchondromata., and 
soft fibromata. Tliese, however, are not to be- included 
amongst the true cystic tumours. 



CHAPTER XXII. 

CONTUSIONS. 

A ^CONTUSION is a subcutaneous, lacerated wound.. The 
various soft tissues are torn, and, the vessels being injured, 
blood escapes and stfiins the neighbouring parts. The. 
damaged structures are repaired by a process of plastic 
inflammation with organisation of the inflammatory pro- 
ducts into fibrous tissue; suppuration is rare, but occa- 
sionally OCCIU’S. 

The amount of the subcutaneous luemorrhage which 
accompanies a contusion depends on the extent of the injury, 
the resistance offered by the tissues to the extravasated 
fiuid, and the size of the injured vessels. In cases where a 
large area of tissue, not containing any important vessels, 
has been the seat of contusion, the haemorrhage will be 
difiuse, and will result in the production of a general 
ecch3rmo8is, but where the injury is more localised, where 
the tissues are lax and yielding, or where a large vessel has 
been torn, the effused blood is collected into a mass, and 
forms a circumscribed extravasation, a blood-tumour, or a 
hematoma. 

In the case of a general ecchymosis the following changes 
occur in the extravasated fiuid : — ^The blood clots, and the 
fibrin causes a certain amount of induration. It is sub- 
sequently either replaced by a growth of new fibrous tissue, 
or, more protbably, is absorbed by the leucocytes, which are 
soon esudcd as the result of the injury. The seruin and 
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leucocytes escape into the neighbouring lymphatics, and are 
thus removed. The red blood-cells disintegrate, and their 
colouring matter is diffused amongst, and stains, the sur- 
rounding parts. The hfemoglobin undergoes a series of 
changes, which finally result in the production of ha?matoidin, 
and the colour of the contused parts passes through various 
hues, the last being a pale lemon or citron. Crystals of 
hsematoidin of this latter tint may be found for many months 
in the neighbourhood of a contused part. 

The removal of the blood which forms a “ hamatoma ” 
requires much more time than the disintegration of a 
simple ecchymosis. The coagvdatcd fibiin surrounds the 
fluid portion of the blood, and is itself surrounded by ne\|dy 
formed fibrous tissue, which results from the irribition of 
the neighbouring parts by the mass of extravasated blood. 
New vessels are formed, and penetrate the dense wall which 
encloses the serum and corpuscles, and after a time the 
latter are slowly absorbed. The red blood-cells disintegrate 
in the manneT* already described, but their colouring matter, 
instead of staining the tissues, as in a general ecchymosis, is 
diffused throughout the serum in which the cells are sus- 
pended, and thus the fluid contents of the llamatoma become 
generally stained, and are often of a dark chocolate or 
tarry colour. If the serum is now absorbed, the fluid con- 
tents of the blood-cyst become thickened and inspissated, 
but if absorption does not occur, then the hamoglobin 
gradually undergoes a series of changes which result 
in its loss of colour, the formation of haematoidin, and 
the production of a cyst which may contain an almost 
clear fluid. Such a condition as this is more often seen 
in hiemorrhages into the brain or the amchnoid cavity 
than elsewhere. 

In other cases, again, the swelling caused by the blood- 
tumour never subsides, and a permanent hard lump may 
persist, which on section is found to be composed of fibrous 
tissue. The blood-clot is said to have become organised, 
but the exact manner in which this organisation takes place 



• CHANGES IN EXTRA VASATED BLOOD. 209 

does not differ from that about to be described as occurring 
in the internal coagula of injured vessels. 

JAstly, where the parts have been so injured that sup- 
puration ensues, the extravasated blood tends to decompose. 
It becomes mingled with the products of suppuration, and 
together with them is discharged. 
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KiBKORRKa.6& ARD XR JURIES OF 
VESSEIiS. 

HiEMOKRiiAGE is the escape of blood from the vessels within 
which it should normally remain. . The escape may be ^ue 
to either disease or injury, but it is with the latter alone 
that we are at present concerned. 

If a wound be inflicted on almost any part of the body 
bleeding results, but in the very large majority of cases the 
flow of blood is arrested without recourse to any artificial 
means, and it is only when some large vessel is opened or 
the patient is a bleeder” that death ensues from loss of 
blood or syncope. 

r It is well. known that blood tends to coagulate when no 
longer in contact with the endothelium of a healthy vessel, 
and, where nothing but small capillaries and arterioles have 
been wounded, the coagulation of the -blood is alone suffi- 
cient to plug the apertures in the vessels, and to arrest the 
flow. But where larger arteries have been wounded, and 
the loss of blood is great, changes occur in the injured 
vessels themselves which help to bring about what is always 
the final means of stoppage, namely, the coagulation of the 
blood. 

If an artery be cut across, it immediately retracts by 
* virtue of its elasticity, and, by thus retracting, its bleeding 
orifice tends to be covered up and compressed by the tissues 
amongst which it is placed ; the flow of blood is thereby 
diminished, and coagulation is favoured. Another effect of 
injury to a vessel is contraction* This is not the result 
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of elasticity, but of musculai* action which is brought into 
play by both the injury and the exposure of the muscle - 
co^t. So greatly is the lumen of a vessel diminished by 
this means, that, in small arteries, the blood-flow may be 
entirely arrested by it alone. 

It has already been said that the whole artery retracts 
within the surrounding tissues, but, in addition, the internal 
and middle coats, which are more elastic than the outer, 
retract yet more, and by curling in towards the lumen, still 
further arrest the blood-stream. 

Lastly, the more blood the patient loses the more coagu- 
lable does the remaining blood become, and the weaker is 
the heart’s action and the blood-stream. 

In these various ways, therefore, the blood-stream is 
weakened in cases of wounds of large vessels, but it must be 
distinctly borne in mind that each and all tend to one end, 
namely, the coagulation of the blood. If the latter 
did not occur, all the other events would be useless, and 
it is by the formation of a clot in the tissues outside the 
wounded vessels, the so-called external coagulum^” 
that the bleeding is temporarily arrested. 

This external clot is, then, but a temporary expedient ; 
it is placed at the end of the bleeding vessel until a suflScient 
amount of time has elapsed for the artery to be permanently 
sealed, and by the time this result has been attained, the 
external coagulum is undergoing absorption, and is subse- 
quently entirely removed. 

The permanent occlusion of the injured vessel is accom- 
plished by a process of plastic inflammation, i.g., by an 
exudation of inflammatory products, and a subsequent 
organisation of the latter into flbrous tissue. Soon after 
the external clot has been formed and bleeding has ceased, 
the ordinary phenomena of inflammation make thei^ 
appearance at the injured part, the cut ends of the injured 
vessels as well as the surrounding tissues become swollen and 
more vascular, exudation of inflammatory products results, 
and within a few hours the end of the cut vessel may be 
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found embedded in a small mass of lymph. This lymph 
very shortly becomes vascularised by the formation of new 
blood-vessels from the vasji vasorum of the injured artery, 
and finally undergoes organisation into fibrous tissue in a 
manner precisely similar to that which occurs in the healing 
of a wound by first intention. In this way the coats of the 
artery become matted to one another and to the sheath, 
and the whole end of the cut vessel is plugged by a firm 
mass of fibrous tissue continuous with the scar tissue of the 
wounded cutaneous surface. 

At the same time that these changes are in progress, the 
blood in the injured vessel also clots, and the clotting 
extends a little way up from the seat of injury, never 
reaching beyond the origin of the first large branch given 
off above the wound. This clot, in contradistinction to that 
. outside the vessel, is called the internal coagulnm, and 
much more importance has been attached to it as a means 
of perinanent occlusion than it deserves. The internal 
coaguluni owes its origin either to the stopping of the 
blood-stream or to the proximity of the inflammatory 
exudation, for blood always tends to clot where the tissues 
are inflamed. The following changes occur in the clot after 
its formation ; — 

At first it is of a dark-red colour, and not at all adherent 
to the vessel- wall. In a few days it becomes of a lighter 
hue, and adherent to the artery; gradually it becomes 
white and firm, and in the process slirivels in all its 
diameters. Finally, it becomes in part detached from the 
walls of the artery, and remains attached by its base 
alone to the fibrous tissue, which by this time plugs the end 
of the vessel. 

If sections be made of the clot and of the artery which 
^n^ains it during this process of organisation, the following 
changes will be observed : — 

At first the section shows nothing but red blood-cells 
entangled in a network of fibrin. Within a day or two 
these red blood-cells have all disintegrated, and connective 
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tissue cells in greatly increased numbers are now seen. 
By the third or fourth day the newly formed vessels penetrate 
intp the clot from the vascularised lymph at the seat of 
injury, and supply the cell-growth with nourishment. 
By the eighth or tenth day the whole clot is formed of 
new cells, which have displaced and destroyed the original 
clot and its red blood-cells, and are already undergoing 
organisation into fibrous tissue. The newly formed vessels 
now shrink and disappear, the young fibrous tissue of the 
clot also shrinks, and, finally, a firm fibrous plug is all that 
remains of the internal coagulum. 

Of what use, then, is the internal clot ? It acts as a 
biiffer, and prevents the rush of blood, which would other- 
wise tend to wash away the exuded lymph from the cut end 
of the vessel. It further tends to act as a permanent plug, 
and although of itself it would be quite insuflicient to stop 
the forcible blood-stream in a large vessel, it is yet of some 
service in this respect. 

cozrTvsxoxr ot artbrzbs. 

Contusion of arteries may either set up inflammatory 
changes in the vessel without any definite injury being 
produced, or may cause a laceration of the internal and 
middle coats without tearing the external cojit or the sheath. 
In the latter case the effects of the contusion are precisely 
the same as those produced by the application of a ligature, 
and the inner coats alone give way, on account of their 
more brittle nature. The torn coats curl in towards the 
lumen, and obstruct the blood-stream. Very soon after the 
injury, coagulation of tho blood commences at the injured 
spot, and the artery is gradually occluded both by the 
coagulated blood, and later on by the formation of fibrous 
tissue produced for the repair of the damaged vessel. The 
condition of the limb below the setit of injury is exactly the 
same as it would be after ligature — cold, white and pulse- 
less. If the collateral circulation be suflicient to keep it 
alive, all will go well ; if not, gangrene will ensue. Un- 
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fortunately, however, cases of partial laceration of an artery 
are seldom uncomplicated. The injury which damages 
the vessel is very likely to implicate its accompanying 
veins, and, if the circulation in the latter be also arrested, 
the chance of the occurrence of gangrene is greatly in- 
creased. 


RUPTURE OF ARTERIES. 

Complete subcutaneous rupture of .a large artery is an 
accident of rare occurrence, and is more frequently seeil in 
the popliteal and brachial than in any other vessel. The 
immediate result of complete rupture is the rapid extrava- 
sation of blood into the neighbouring soft tissues. Forcibly 
driven by the heart’s action, the blood may be propellet!^ to 
considerable distances along the fascial planes, and the 
whole limb becomes livid, swollen, pulseless, and cold. At 
first the swelling situated over the injured vessel pulsates, 
but as the parts become more and more filled witli coagu- 
lated blood, it is impossible for tlio heart to distend them 
further, and pulsation ceases. If nothing be done, gangrene 
' will ensue, not only because the arterial flow is interfered 
with, but also because the extravasated blood causes 
pressure on the veins, and so prevents the return of the 
venous blood. It ivS of the utmost practical importance to 
recognise this latter fact, for if any attempt were made to 
treat the case by ligature of the artery above, as though it 
were one in which the effused blood was in a definite sac, 
gangrene would inevitably ensue. 

TRAUMATIC AREURTSM. 

A traumatic aneurysm is a “ tumour containing blood 
communicating with the cavity of an artery,” and resulting 
from an injury. 

Traumatic aneurysms may be caused either by open 
wounds or by subcutaneous lacerations of an artery. In 
the former case the vessel is usually opened by a puncture 
rwith a sharp instrument, .wbiob is . at once .withdrawn^ 
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haemorrhage immediately ensues, but is arrested by pres- 
sure. The pressure, although sufficient to prevent the 
egress of blood from the skin-wound, does not suffice to 
prevent it from slowly leaking out of the wounded artery. 
A collection of blood is thus formed in the surrounding 
tissues, and these, being irritated by its presence, become 
matted and condensed by fibrous tissue. By this condensa- 
tion, the further extravasation of blood is prevented, and 
an ‘‘ aneurysmal sac ” is formed, which soon becomes 
thickened and strengthened by coagulation of some of the 
blood within it. It is immaterial whether the original 
haemorrhage be arrested by artificial pressure or by the 
resistance offered to the escape of blood by the muscles and 
fascije through which it flows. 

In other cases an artery is subcutaneously torn or other- 
wise injured without any skin- wound being caused — e.g.^ in 
fractures or dislocations, as well as, more rarely, in simple 
contusions. Under these circumstances, as in punctured 
wounds, the resistance oflered by the surrounding parts 
is often sufficient to prevent a wide extravasation of the 
blood, and the latter becomes limited by condensation 
of the soft parts, and by clot, in the same way as in the 
former case. 

Another mode of formation of traumatic aneurysm has 
been described, but is of somewhat doubtful occurrence. In 
punctured wounds of arteries which have healed, the result- 
ing scar is supposed to become distended by the blood- 
pressure, and an aneurysmal sac is thus formed by dilatation 
of the vessel at the seat of injury. 

The limitation of the flow of blood by the formation of the 
sac is to be regarded as the first step towards the healing of 
the injured artery. If no sac were formed, gangrene would 
ensue, but, the escape of blood having once been limited, 
the tendency to a natural cure is very considei-able, and any 
aid afforded by rest and artificial pressure is most likely to 
bring about a gradual filling up of the sac by the deposit 
of laminated fibrin from the flowing blood, and to result in 
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the subsequent occlusion of the injured vessel. In other 
cases the aneurysm increases, and by its pressure on the 
vessels may lead to gangrene of the limb. The same result 
may also be brought about by the giving way of the sac and 
the escape of its contained blood into the neighbouring 
parts. 


ARTlSRZO-V&irOVS ARBURYSM. 

An arterio-venous aneurysm is an abnormal communica- 
tion between an artery and a vein. There are two varieties. 
In the one, the communication between the two vessels is 
direct ; in the other, the blood passes through an aneurysmal 
sac placed between the communicating tiunks. The first 
variety is called an aneurysmal varix ; the second a 
varicose aneurysm. 

Arterio-venous aneurysms are usually the result of 
punctured wounds. They are generally situated on the 
limbs, and the communiciiting vessels are most frequently, 
in the case of the upper extremity, the brachial artery 
and the median basilic vein; in the lower extremity, 
the superficial femoral artery and its accompanying 
vein. 

They are produced as follows : — A puncture is made by 
some sharp, narrow instrument, which passes through one 
vessel and opens the other. External hsemorrhage is 
arrested either by artificial means or else by the resistance 
offered by the surrounding parts. The blood flows in the 
direction of the least resistance, and this in the case of the 
artery is frequently into the wounded vein. In many 
instances the wounded vessels become adherent by the 
inflammatory effusion which is poured out for their repair, 
and the blood continues to pass directly from the one into 
the other — aneurysmal varix. 

In other cases the extravasated blood separates the 
vessels from one another, and a traumatic aneurysm is 
formed between the artery and the vein ; through this the 
blood circulates in its transit between the vessels — varicose 
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aneurysm. Occasionally the arterial blood escapes not 
only into the vein, but also into the surrounding tissues. 
The quantity effused may be sufficiently great to endanger 
the vitality of the limb. 

More rarely, arterio-venous aneurysms are formed 
independently of injury, and sometimes result from the 
opening of an ordinary pathological aneurysm into ‘ a 
neighbouring vein. 

The two forms of arterio-venous aneurysm are not equally 
serious. An aneurysmal varix often does not tend to increase 
in size, whilst a varicose aneurysm pursues the course of any 
untreated aneurysm, and tends to increase. 

In cither case, the veins below the communication 
become tortuous, distended, and thickened, whilst the 
arteries above it tend to become, not only dilated, but 
thinned to such an extent that their ligature, if attempted 
after the lapse of years, is extremely likely to be followed 
by secondary haemorrhage. The distended veins pulsate 
almost as forcibly as do arteries, and the finger placed upon 
them at once detects a well-marked thrill. Over the seat 
of communication, a loud, continuous, humming bruit is 
always heard, which may be propagated for a considerable 
distance along the limb. 

The chief danger of arterio-venous aneurysm is rupture 
and hjemorrhage. In some cases, independently of such 
an accident, the use of the limb is much interfered with. 


Oir TR& CHARGBS PBODVCBD ZIT TBB VBSSEBS 
BY TBB VABZOUS MBTBOBS BMPBOYBD FOB 
TBB ABBBST OF BJBPIOBBBAGB. 

All the methods of treatment employed for the arrest 
of hsemorrhage aim at one object, namely, its temporary 
arrest. By none of them can the vessel be permanently 
occluded ; the most that ligature, torsion, acupressure, 
&c. can do is to take the place of the external clot, 
and arrest the hssmorrhage for a sufficient length of 
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time to allow of the permanent closure of the injured 
artery. 

Pressure acts mechanically, by obliterating thelumep of 
the injured vessel, and so preventing the further escape of 
blood. 

Acupressure is only another means of applying 
pressure. 

Styptics induce the formation of an external clot. 

Cold causes contraction of the cut artery and a narrow- 
ing of its lumen. 

Ligature. When a round ligature is applied to a 

vessel and tightly tied, the internal and middle coats, being 
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Artery soon after 
Ligature, showing the 
inner and middle coats 
retracted. 


Fl(!. 4 S. 



Artery filled with an 
Internal Clot. 


Fig. 46. 



Artery with Shrunken 
Internal Clot, and ori- 
fice sealed by fibrous 
tissue. 


brittle, are cut across, and the external one, being tough 
and resistant, is drawn in by the ligature and obstructs the 
flow of blood. The matefinal of which the ligature is 
composed exercises no influence on the behaviour of the 
vessel which is tied, but the width of the ligature is of 
importance. If it is round and narrow, the inner coats are 
certain to be cleanly cut. If broad and flat, the coats may 
^ not be cut at all, but may all be drawn together, as is the 
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external coat alone when narrow ligatures are used. The 
permanent closure of the vessel by the exudation and 
o^anisation of plastic lymph, and the formation and 
organisation of an internal clot, docs not differ from the 
process already described in dealing with the natural arrest 
of haemorrhage ; tand Ballance and Edmunds have shown 
that the mode of occlusion by fibrous tissue is the same 
whether the inner and middle coats have been divided 
by the ligature or not, although the amount of exudation 
and of fibrous tissue is less when these coats have not been 
divided than when they have been injured. 

If the ligiituro be of soft animal tissue, such a-s catgut, 
ajjd further, if it be aseptic, it will not act as a foreign 
body with respect to the artery which it encircles, and 
therefore suppuration will not ensue. If, however, the 
ligature be not rendered aseptic, then so long as it remains 
in contact with the vessel-wall inflammation will continue, 
suppuration will ensue, the artery- wall will ulcerate, and 
gradually the ligature will cut through the external coat 
and be cast off. 

Torsion.— In torsion, the end of the cut artery is seized 
and twisted several times transversely to its long axis. The 
result of this treatment is the rupture of the internal and 
middle coats, as by the application of a ligature, and the 
twisting up of the external coat so as to form a sort of plug 
at the end of the torn vessel. Sometimes this twisted 
external coat sloughs, on account of the interference with 
its blood-suppl}’’, but this is not usually the case. The 
permanent closure of the vessel occurs in the manner 
already described. 

nSCVRIlSWT AND SECONDARY BJBMORRBAGS. 

Bleeding which re-commences after liaving been once 
arrested is called either recurrent or secondary. The term 
recurrent is sometimes limited to the haemorrhage which 
occults within twenty-four hours of injury, but the definition 



220 


SECONDARY H-^MORRHAGE. 


is purely arbitrary. Secondary hemorrhage is most com- 
mon during the first fortnight after injury, but may occur 
at any time before the wound is healed. , 

There are three main causes of secondary hemorrhage, 
using the term to include the recurrent variety — first, 
accident ; secondly, unhealthy conditions of the 
wound; thirdly, disease of the vessels. 

(1) The accidental causes include such things as the use of 
a piece of bad ligature, which softens and gives way too 
soon ; the overlooking of a wounded vessel, which does not 
bleed at the time the wound is inflicted, either because 
it contracts from exposure, or else because the patient is 
faint ; the tying of a ligature badly, so that the knots slip ; 
an accidentiil contusion of the wounded part, and the ois- 
placement or t&aring open of recently formed clot or 
inflammatory exudation. If in any of these ways the 
ligatures which have been employed for the temporary 
arrest of haunorrhago are displaced before the artery is 
permanently sealed, ha3morrhage will occur. 

( 2 ) So long as a wound is healthy, and is either healing by 
first intention or by granulation, there is little fear of 
secondary ha^moiThage. The condition of the wound may 
be taken iis the index of the conditions of the vessels and 
their contained clots. If the former is healing well, it is 
pretty certain that the ends of the arteries are being firmly 
plugged by fibrous tissue, and their internal clots are under- 
going organisation. If, however, the wound is sloughy or 
the seat of erysipelas or other infective inflammation, then it 
is exceedingly probable that reparative processes are not 
progressing favourably in the cut vessel, and that the clot 
is tending to disintegrate. It is evident that under these 
circumstances secondary haemorrhage is likely to ensue, for 
not only may there be a failure in the organisation of the 
inflammatory products, but the ends of the vessels them- 
selves may be involved in the destruction, and may slough 
or become so much softened that the ligatures which encircle 
them n^ay cut through. Further attempts at securing the 
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artefry may be thwarted by the fact that the softened vessels 
will not admit the application of a ligature, however care- 
fully applied. 

(3) A diseased condition of the injured vessels predisposes 
to secondary htcmorrhage in two ways. First, when tied, 
the ligature is liable to cut its way quickly through the 
softened wall 5 or, when twisted, the twisted end is liable to 
slough. Secondly, on account of their unhealthy condition, 
the reparative processes which ensue upon injury, and which 
normally seal si healthy vessel, are liable to be themselves 
of an unhealthy nature, and the inilammatory products 
either do not develop into fibrous tissue at all or do so only 
ve^ slowly. 

injuries of Veins. — ^Wounds of veins frequently heal 
without occlusion of the vessel, and, if clean cut, without 
any apparent cicatrix. A wounded vein heals more readily 
than a wounded artery, on .account of the much more feeble 
blood-stream in it. The mode of healing is identical with 
that met with in the other soft tissues, namely, by plastic 
infiammation, with a consequent exudation and subsequent 
development of lymph into fibrous tissue. 

AXR m VEIN’S. 

If air be mingled with the venous blood, it prevents the 
proper circulation of the latter through the lungs, obstructs 
the right side of the heart, and may cause death. 

A wound in a vein does not permit the entrance of air 
except under certain conditions. If under ordinary 
circumstances a vein be incised, either the blood rapidly 
escapes from it or the atmospheric pressure causes its 
collapse. If, however, a vein be held open — e.g., if in 
removing a tumour traction be employed at a time when a 
venous trunk is wounded, and especially if the wounded 
vein be near to the thorax, and its contained blood is 
brought under the influence of the suction produced by 
deep inspiration — then air is liable to pass with the blood- 
stream to the right side of the heart. The entrance of air 
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is usually accompanied by a hissing or gurgling sound, and 
is immediately followed by urgent dyspnoea and laboured 
cardiac action. Such an accident most frequently occurs in 
operations at the root of the neck, where the veins are 
large, are close to the thorax, and are more or less held open 
by the deep fascia. 



CHAPTER XXIV. 

FRACTVRZ8S. 

A FRACTURE is a solution of continuity of a bone. If the 
broken ends of the bone are not exposed to the external air 
through the medium of a wound, the fracture is said to be 
a fimple one. If the reverse is the case, the fracture is 

compound. 

A comminuted fracture is one in which the bone is 
broken into more than two pieces. 

A complicated fracture is one in which the fracture is 
complicated by some injury to important L^iighbouring 
structui*es — e,g., the tearing of a main artery, extension 
into a neighbouring joint, dislocation of the fractured 
bone, &c. 

Again, the direction in which the line of fracture traverses 
the bone supplies the means for further classification. Thus, 
a transverse fracture is one in which the bone is broken at 
right angles to its long axis ; an oblique fracture, where 
the line of fracture is oblique. Simple transverse fr«actures 
are most common in children, and are usually accompanied 
by but little displacement. 

uxrzoxr or szmkb fbactubss. 

The fracture of a bone is followed by extravasation of 
blood, as in the case of injury to any other vascular structure, 
but here, as elsewhere, this effused blood takes no part in 
the healing of the injured tissue, and is itself completely 
absorbed in the manner already described in the chapter on 
Contusions. 
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The way in which a fractured bone is united differs in no 
essential particular from the healing of a flap wound by 
first intention, and, like the latter, is the result of a pro 9 ess 
of plastic inflammation set up by the injury. Soon after 
the fracture, the ends of the broken bone become hypersemic, 
exudation ensues, new blood-vessels form, and the neighbour- 
ing bone is softened. The medullary canal, the space 
between the broken ends, the torn periosteum, and the 
surrounding soft tissues are thus filled with an interstitial 
granulation tissue of precisely the same nature as that 
which joins the flaps in the case of wounds of soft struc- 
tures, but which in the case of bone is called callus. 

In the chapter on Inflammation it has already been i^id 
that suppuration is caused either by persistent irritation or 
else by the presence of micro-organisms, and in simple frac- 
tures neither of these causes is usually found. Suppuration, 
therefore, is scarcely ever seen, and the inflammatory 
process set up by the injury stops short at the production 
of a suliicient amount of new material to unite the broken 
ends, and a sufficient softening of the osseous structure to 
ensure their proper welding together. 

Of the inflammatory new formation, or callus, there are 
two varieties: the one is called definitive” or per- 
manent; the other, provisional or temporary. The 
definitive callus is that which lies between the fractured 
ends themselves ; the provisional is found both within the 
medullary canal and outside the bone, beneath and around 
the periosteum. 

If the callus be examined at various times during the 
union of fractures, it will be seen that it undergoes develop- 
ment into fibrous tissue just as does the granulation tissue 
in the healing of soft parts, but in the case of bone, on 
account of the influence exercised on all inflammatory 
products by the mother tissue, a further development into 
true bone occurs, in exactly the same way as in a wound of 
a tendon the inflammatory new formation, although at first 
only formed into fibrous tissue, is subsequently developed 
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into tendon. Occasionally * in man, and commonly in 
animals, the developing callus passes through a cartilaginous 
sts^e. 

The amount of provisional callus that is formed depends 
on the amount of movement to which the broken bone is 


Fig. 47. 



Diagram of a Fracture under- 
going repair. A. External callus 
beneath the periosteum. B. Inter- 
mediate callus. C. Internal callus. 


Fig. 48. 



A Fractured Humerus three 
weeks after injury. The external 
and internal callus are ossified, but 
the intermediate callus has not yet 
been developed into bone. 


subjected, and this is just what might be expected, con- 
sidering that movement is likely to keep up the inflam- 
matory process, and, as a consequence, to increase the 
amount of inflammatory exudation. 

The callus which is first developed into bone is the pro- 
visional callus, and, in consequence, the broken ends become 
fixed by a mass of bone which encircles them, and by 
another mass within, which, passing right through the 
medullary canal of each fragment, greatly assists in keeping 
the ends in good appQsition^ Where, however, this 
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apposition is maintained by artificial means, such as splints, 
but little provisional callus is produced. After some weeks 
the definitive callus is formed, and from this time that 
which is temporary is gradually removed. Its total removal 
is necessarily the work of tiihe, and the more of it there is 
the longer its removal will occupy. In consequence, it is 
sometimes many months, perhaps a year or more, before its 
obliteration is complete. 

uirionr or compouxd fbacturiss. 

A compound fracture may, and often does, unite in 
precisely the same way as a simple fracture. In other cases 
the process of union is complicated by suppuration. 

Now, this is precisely what occurs in wounds of the soft 
tissues. Frequently the wound unites by fii'st intention — 
i.e., without suppuration ; in other cases, suppuration and 
union by granulation result. The cause of the suppuration 
in the wounds of the soft tissues and of bones is identical. 
It is almo.st always the result of contamination by micro- 
organisms. 

If, therefore, in the case of a compound fracture the 
wound be closed, and heal by first intention, the fracture 
will usually do the same, and a similar result may be 
obtained by dressing the wounded surface with antiseptics 
of various kinds, which prevent the influence of septic 
infection. 

If, however, the wound be not closed, and become septic, 
then the inflammatory process will progress, an excess of 
effusion will result, pus will be formed, and the granulating 
ends of the bones will be exposed. Union will in time take 
place, at first in exactly the same way as in granulating 
wounds of the soft parts, namely, by the growing together 
^ of the two granulating surfaces, and subsequently by the 
formation of bone in the young fibrous tissue. 

In some cases of compound fracture followed by sup- 
puration portions of the bone die, or necrose. Such a result 
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is most frequent when the broken bone is comminuted and 
the fragments are detached from their vascular connections. 
When the bone dies, suppuration always continues, and 
union will be delayed until the necrosed bone has been 
separated and cast off. The subject of necrosis is dealt 
with at greater length in the chapter on Diseases of Bone. 


xtronr-uxioir of fracturisb boxes. 

. Occasionally, fractures fail to unite by bone, and, although 
the broken ends may be more or less fixed by fibrous tissue, 
such cases are spoken of as ununited fractures. 

^he causes of non-union are various, but may be grouped 
into two main classes — first, local ; second, constitutional. 
Of these, the former are the more important, and will be 
first considered. 

The local causes of non-union are three: (i) want of 
apposition ; (2) want of rest; (3) want of blood-supply. 

Want of apposition is probably the commonest cause 
of non-union. It may be brought about in various ways. 
In many cases the contraction of muscles inserted into the 
fractured bone separates the fragments, as is well seen in 
fractures of the coracoid or olecranon processes, of the con- 
dyles of the humerus, of the neck of the femur, (kc. In 
other instances portions of muscles may be caught between 
and keep apart the broken ends. In the case of transverse 
fracture of the patella, more causes than one are in action, 
for the broken ends are separated both by the contraction 
of the quadriceps extensor, and to a great extent by the 
effusion of fluid into the knee-joint, which floats the frag- 
ments up and keeps them apart. 

Want of rest is of less importance than want of apposi- 
tion, but it occasionally prevents bony union. If callus has 
been formed and is in process of organisation, there can be 
no doubt that the recently formed fibrous and osseous tissue 
may be readily broken down by careless movement. It will, 
however, be again reproduced, and it is only when this 
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breaking down has frequently occurred that bony union 
fails ; for, in the large majority of cases in which a fracture 
remains ununited from want of rest, firm union will rapidly 
result from adequate surgical treatment. 

Want of blood-supply is very seldom the sole cause 
of non-union. In fractures of the lower third of the 
humerus, the comparative frequency of non-union has been 
attributed to the fact that the line of fracture traverses the 
nutrient artery ; and the failure of union of intra-capsular 
fractures of the femur is also attributed to tlie scanty blood- 
supply to the head of the bone. It is more probable that 
the fracture of the humerus fails to unite from want of 
rest, and that of the neck of the femur from failurp of 
apposition. 

Interference with the circulation by venous thrombosis in 
the neighbourhood of the fractured bone is believed by 
many surgeons to play an important part in the failure of 
union of fractui'es.. It is certainly true that, in cases of 
non-union, there is very frequently a persistent oedema of 
the injured extremity, and it is possible, though difficult 
to prove, that the thiombdsis which causes the oedema may 
also prevent the union of the fractured bone. 

Constitutional Causes of Ununited Fractures. — 
Of all the constitutional diseases which tend to prevent union 
of fractures, scurvy is probably by far the most active, for 
it would appear, from the descriptions of authors who have, 
had opportunities of watching cases of scurvy, that, so long 
as the patient is suffering from this disease, fractures are 
very likely to remain ununited. Next to scurvy, chronic 
nephritis^ in any of its various forms, appears to delay 
union more effectually than disease of the other viscera; 
and lastly, it may be said that any disease which induces 
debility, and which perhaps, in addition, causes an alteration 
in the naturally healthy bones themselves, will tend to delay, 
if not to prevent, union. Causes such as these, however, 
act in a manner which is very easy of comprehension. If 
the patient be in an enfeebled conditioui he is not likely to 
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repair any injury with rapidity, and, in consequence of his 
lowered vitality, the inflammatory process does not result 
in the production of a sufticient amount of callus, or a 
sufficient softening and welding together of the fractured 
bones. 

Changes in the Bones in ununited Fractures. — 

If a fractured bone fails to unite, the broken ends may be 
either merely held in apposition by fibrous tissue, or a false 
joint may bo formed. 


Fig. 49. 



Rall-and-sockct Joint formed aftei- Iiitra-capsiilar 
Fracture of the Ncek of the Femur, 


The inflammatory effusion, which has been poured out 
after the injury, undergoes organisation into bone, in some* 
parts at least, and, as a result, the medullary canal is 
occluded, and the fractured ends become rounded off and 
smooth. Where the fragments are widely separated, there 
may either be no uniting material at all, or else it may 
be so thinned and stretched as to deserve the name of 
membranous union.” Where the uniting medium is 
stronger and denser, the union is said to be “ fibrous ” or 
ligamentous.” 

In some instances, when the ends of the fractured bone 
have been placed in apposition, and move on one another, 
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a false joints or pseudarthrosis, results. In such 
cases the fragments are enclosed in a kind of capsule of 
fibrous tissue, the inner surface of which becomes, in time, 
smooth and polished, and secretes a serous fluid which 
facilitates movement. The ends of the bones become 
variously altered in shape and adapted to one another, 
but the false joint is either a simple hinge or else a ball- 
and-socket joint. The latter condition is well shown in the 
accompanying drawing, from a case of ununited fracture of 
the femur. 

When a false joint has been formed, or when the fractured 
ends have become rounded, smooth, and hard, union by bone 
will never oc(?ur, however long the bones are kept in 
apposition and at rest. The opportunity for union Hus 
passed by, and the chance has been missed. When the 
bones were softened by recent inflammation and embedded 
in recent granulation tissue, then was the time for union to 
take place, but if, after the inflammatory products have 
become organised and the bones hardened, union has not 
resulted, it can never take place, unless by .artificial means 
fresh inflammation is excited. 

sPonrTAiraous rRACTUBss. 

When a bone breaks from the application of an amount of 
violence which would not break a healthy bone, the fracture 
is said to be “ spontaneous.” The violence may be extremely 
slight, and .almost unnoticed by the patient. A diseased 
state of the osseous sti*ucture predisposes to such fractures. 
The bone may be simply in an advanced state of senile 
decay and degeneration, or, on the other hand, and much 
more frequently, may be the seat of a malignant tumour. 
Such a tumour, if primary, is sarcomatous, but if secondary, 
it may be carcinomatous. Thus, it is not uncommon to 
meet with cases of spontaneous fracture in patients suffering 
from cancer of the breast, and very often there is no 
history of pain or swelling in the broken bone antecedent 
to its spontaneous fracture. In addition to these causes, it 
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has recently been pointed out that in tabes dorsalis the bones 
are sometimes very brittle, and may break spontaneously. 
Both mollities ossium and rickets may cause the bones to 
become so much softened that they break on the application 
of the slightest violence, and, more rarely, the bones of a 
limb which is paralysed or has been kept at rest for very 
long become softened to a similar extent. In spontaneous 
fractures, failure of union by bone is common, though an 
exception must be made for the tabetic cases, in which 
union is generally firm. 

SEPA&ATZOir OF SPZPBYSES. 

The separation of an epiphysis is an accident whicfi 
nefbssarily occurs only in children and young subjects. In 
this form of injury, both the epiphysis and the epiphysial 
cartilage are separated from the diaphysis, the epiphysial 
cartilage itself being seldom torn. The injury is repaired 
in the same way as is a fracture, and it is exceptional to 
find that, as a result of the separation of the epip hysis, the 
subsequent growth of the bone is impeded. Sometimes, 
however, growth is partially arrested, and the affected limb 
may thus become shorter than its fellow. 

Both congenital syphilis and scurvy rickets predispose to 
separation of the epiphyses. 



CHAPTER XXV. 


DXSZiOCATXOMS. 

The term dislocation simply implies a displacement, but, 
used without any qualifying adjective, is taken to mean the 
displacement of one articular surface from another with 
which it is naturally in contact. 

Dislocations are commonly the result of violence appKod 
to a limb at a distance from the joint which is the seat of 
the displacement. Thus, whilst a fall on the shoulder or 
hip may cause a fracture, dislocation of these joints is 
usually produced by violence applied to the arm or leg. 
Dislocations are also caused by irregular muscular action ; 
e,g,, the lower jaw is frequently displaced by a sudden con- 
traction of the muscles of mastication at the time when the 
mouth is opened, as in the act of yawning or laughing. 
The patients in whom dislocations are most frequently met 
with are young and muscular adults, for in old people the 
bones yield rather than the ligaments of the articulation, 
and in children the joints are so supple that dislocations 
are not readily produced. 

It is evident that in the production of a dislocation some 
of the soft structures around the damaged joint must be 
injured, and thus we find that the capsular and other 
ligaments are torn, together with the surrounding muscles 
and tendons, to a varying extent. 

CBAKOBS lir Air UKBBBVCBD DISAOCATZOIT. 

If the dislocation be not reduced, certain changes occur 
in the articular bone and the surrounding soft tissues which 
‘ fif^'Ot-Considerable practical importance. 
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The immediate results of the injury-are a synovitis of the 
damaged joint and an effusion of blood into it and the 
tis^es around ; both of these rapidly subside. The torn 
ligaments, muscles, and tendons soon undergo repair by 
fibrous tissue, and become matted together by the forma- 
tion of ** adhesions ” in such a way that various important 
structures, such as vessels and nerves, become adherent to 
the muscles and tendons amongst which they lie, and are 
dragged upon by any force which exercises traction on the 
latter. In consequence of this, if violent eiForts are made 
to reduce the displaced bone after the newly formed 
adhesions have* become firm and strong, either the vessels 
orjierves to which they have formed attachments maybe 
ruptured. 

The cartilage of the dislocated bone undergoes degener- 
ative changes which result in its metamorphosis into 
fibrous tissue, and, if it rests on another bone, further 
changes may ensue which terminate in the production of a 
false joint. Take, for instance, the case of a subcoracdid 
dislocation of the humerus. The head of the latter bone 
will gradually alter in shape, and become flattened, and the 
neck of the scapula on which it rests will be hollowed out. 
In each bone the alteration in shape is the result of 
pressure, for in all tissues continuous pressure produces 
atrophy. Around the newly formed depression in the 
scapula a rim of new bone is then formed, for the irritation 
produced by the presence of the displaced humerus causes 
a formative periostitis in the neighbouring bone. The same 
irritation causes the condensation of the neighbouring soft 
structures, and by this means a fibrous capsule is formed, 
and the false joint is thus completed. Meantime, changes 
have been in progress in the glenoid cavity, its cartilage 
has become fibrillated, and from its floor a new growth of 
fibrous tissue springs which giudually completely fills the 
cavity itself. 

At first the patient has but little use in a limb one of the 
chief joints of which is the seat of an unreduced dislocation.* 



234 DISLOCATIONS. 

Gradually, however, ijt becomes less painful and stiff, and 
after many months the part is frequently restored to much 
of its former power, for the muscles accommodate themselves 
to the altered relations of the neighbouring structures, and 
as the new joint is formed, and the inflammation set up by 
the injury subsides, pain on movement slowly passes away. 

A consideration of the changes just described will show 
at once that, apart from the dangers of reduction of old 
dislocations, there comes a time when replacement of the 
dislocated bone is no longer possible, on account of the 
fixation of the bone in its new position, and the filling up of 
the articular cavity which it formerly occupied. 



CHAPTER XXVI. 

RBPAXR OF MVSCXiB, TBNDON, 
CARTZXiAGB, AND NBRVB. 

REPAIR OP BKUSCXiE. 

Muscle is a tissue wiiich in man is practically never repro- 
duced, and in animals only to a very slight extent, the amount 
of new muscle fibres being in any case quite microscopic. 
Consequently, in wounds of muscle the divided portions are 
never united by newly formed muscle, but always by fibrous 
tissue, which is produced in the manner already described 
in dealing with union of wounds. The separation of the 
divided muscle during the healing process naturally in- 
fiuences the amount of scar tissue formed, and the greater 
the separation the more powerless is the muscle after 
cicatrisation has been completed. It is therefore of import- 
ance to maintain as good apposition as possible during the 
healing of the wound. 

REPAIR OP TERBOXir. 

A divided tendon placed under favourable conditions 
unites by tendon in the following manner : — Plastic exuda- 
tion takes place into the tendon- sheath and into the cut 
ends of the tendon themselves, the exudation being 
vascularised, and subsequently developed into fibrous tissue, 
in exactly the same way as is the granulation tissue of a flap- 
wound! After this a further development into tendon tissue 
occurs, and the previously irregular masses of fibrous tissue 
are gradually shaped into longitudinal bundles, with connec- 
tive-tissue cells placed between. Finally, the tendon, which is 
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at first adherent to its sheath, is gradually separated, and 
again becomes free and movable. 

If the ends of the divided tendon be allowed to retract 
to considerable distances, or if much suppuration occurs, 
the tendon will not unite as above described. On the 
contrary, its ends will become adherent to the surrounding 
parts, and the use of the muscle which is inserted into it 
will be lost. 

RXSPAZR or CARTZKAGfi. 

Cartilage, like muscle, is not reproduced in cases of injury. 
The breach is repaired by fibrous tissue. 


If a nerve is divided, certain changes occur in both its 
peripheral and proximal extremities, and also in the 
structures to which it is distributed. 

The proximal end of the divided nerve becomes 
swollen and bulbous, the enlargement continuing to increase 
for several weeks after section. The bulb is oval in shape, 
about two or three times as thick as the divided nerve- 
trunk, and about twice as long as it is broad. It is tougher 
than normal nerve tissue, and adherent to the structures 
amongst which it is placed. On section, it presents a 
fibrous appearance, but bundles of nerve tubules can be seen 
embedded in its substance. On microscopical examination, 
it is found to consist of numerous young nerve-fibres lying 
in a matrix of fibrous tis.suo. 

The peripheral end of the divided nerve undergoes 
atrophic and degenerative changes at the same time that 
the bulb is being formed. The myelin breaks up, collects 
in globules in the nerve-sheath, and is finally entirely 
removed. The axis-cylinders d.isintegrate, and in the 
course of a few weeks at the latest are completely destroyed. 
As a result of this destruction, the peripheral end of the 
nerve is very perceptibly diminished in size. 

The manner in which a severed nerve unites is variously 
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described by different authors. It is probable that the 
following description is correct. 

After undergoing the degeneration just described, the 
peripheral end regenerates. The axis-cylinders are first 
formed from the proliferated nuclei of the sheath of 
Schwann ; around these a myelin sheath is subsequently 
developed, and, if the peripheral end is in contact with the 
proximal extremity, the young nerve fibres formed in the 
bulb of the latter unite with the newly formed axis-cylinders 
in the lower end, and nerve functions are restored. It 
must, however, be borne in mind that union will not occur 
unless the divided extremities are maintained in close 
contact, and as nerves, like all other soft structures, are in 
a^tate of longitudinal tension, it is usually necessary to 
suture the . cut ends in order to maintain the necessary 
apposition. 

The structures to which a nerve is distributed 

suffer in various ways if the latter is divided. 

The skin, in addition to losing its sense of touch, becomes 
glossy and shiny, ulcers may appear at the peripheral parts, 
and occasionally small portions of tissue slough. In the 
case of the hand, painless whitlows may form, and the nails 
may either be cast off’ or become fibrous and brittle, with 
exaggerated curvatures and transverse ridges and furrows. 
Immediately after section, and for a time which may extend 
to two or three weeks, the anaesthetic parts are hyper- 
vascular and warmer than natural, on account of the 
division of the vaso-motor fibres. Very soon, however, this 
condition gives way to an abnormal coldness, and the loss 
of heat frequently amounts to five or ten degrees. 

The joints supplied by the severed nerve are sometimes 
swollen and painful shortly after an injury ; later on, they 
are often partly anchylosed. , 

The muscles are paralysed from the moment that the 
nerve is divided, and undergo an extremely rapid degenera- 
tion and atrophy. Faradic contractility is lost within a 
few days, and galvanic irritiability in from three to six 
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weeks. The muscle substance itself is the seat of fatty 
degeneration, and within two or three months of the injury 
the entire muscle is usually completely atrophied. 

. Notwithstanding the extent to which these so-called 
“ trophic ” changes may proceed, a complete restoration of 
function will result if the divided nerve becomes united at 
a subsequent period, and not only will sensation be restored, 
but atrophied and paralysed muscles will be renovated. 

Division of a nerve is not always followed by degeneration 
of the peripheral end before union takes place, and, in 
animals at any rate, a ‘‘ union by first intention without 
antecedent degeneration has been deseribed. Clinical 
experience tends to show that, although such union may, 
and does occasionally, occur in man, it is rarely seen, and, 
from the very nature of the process, opportunities for 
examining the recently joined nerve are very rarely forth- 
coming. A year or two sometimes elapses before sensation 
and motion are restored. 



CHAPTER XXVII. 

DISEASES OF ARTERZES. 

DEGENERATION AND ATHEROMA. 

PRIMARY FATTY DSGSNERATZOXT. 

Fatty degeneration may be either primary, or secondary to 
preexisting inflammation. Primary fatty degeneration 
may affect any of the coats of a vessel, but is most common 
in the inner coat. Here it first attacks the endothelial 
lining, and the cells of the latter are gradually tilled with 
granules of fatty matter ; the diseased cells disintegrate and 
are cast off. The degenerative process sometimes extends 
over considerable areas, and is most commonly met with in 
the aorta. It may be distinguished from atheroma by 
observing that the degeneration is limited to the endothelial 
surface, and that the deeper parts of the inner coat are 
healthy. When fatty degeneration affects the deeper parts 
of the inner coat or the middle and external coats, the whole 
artery is liable to become greatly weakened, and where not 
supported adequately by the surrounding tissues, as in the 
brain, the diseased condition may lead to rupture and 
haemorrhage ; degeneration of the middle and outer coats 
is most common in the smaller arteries and arterioles. 
Fatty degeneration in all its forms is essentially a disease of 
late life. 

PRIMARY CAXiCARROVS DBaBlIBRATZOir. 

Calcareous degeneration of an artery may either be 
secondary to pre-existing inflammation, or may occur 
primarily in vessels otherwise healthy. The subjects of 
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Fig. 50. 


primary calcareous degeneration are always past middle 
age; the vessels most frequently attacked are those of 
medium size, especially the tibials 
and the arteries at the base of 
the brain. The degeneration 
affects more particularly the 
middle coat, and the individual 
muscle fibres of the latter are 
gradually infiltrated with calca- 
reous salts. The calcifying process 
following the circular arrangement 
of the muscle fibres, causes the 
production of rings* of calcareous 
material which are very typical 
of the primary form of cal- 
careous degeneration. After a 
time the inner coat may become 
similarly diseased, and the whole 
vessel may be converted into a 
rigid and brittle tube. The circu- 
lation through a calcareous vessel 
is necessarily greatly impeded, 
and, occasionally, thrombosis may 
occur from the clotting of blood on the roughened inner 
coat. 

Fatty and calcareous degenerations frequently co-exist 
in the same artery. 



Primary Calcareous De- 
generation of the Femoral 
Artery, showing the rings 
of calcareous material which 
are formed in the musculnr 
coat. 


A.CVTB ABTBBXTXB. 

Acute inflammation of arteries never occurs idiopathically 
and, when it has begun, shows no tendency to spread. If 
a vessel be injured, its coats will inflame, exudation will 
follow, and the artery will be occluded in the way alr^dy 
described in the chapter on Hajmorrhage. The most typical 
examples of acute arteritis, however, are supplied by vessels 
lying iu the midst of suppurating tissues. It is true that 
arteries offer very considerable resistance to the spread of 
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inflammation, but, nevertheless, they are frequently involved 
in the process. The blood in the inflamed vessel clots, the 
artery- wall is softened by exudation, suppuration follows, 
an(f all the coats are gradually ulcerated through. In most 
cases no haemorrhage ensues, for the vessel is already full of 
clot, and above the seat of suppuration it is thickened by 
plastic exudation. In some cases, however, and more 
particularly when the inflammatory process is an infective 
one, large portions of the artery slough, and the clot being 
soft and disintegrating, and insufiicient to arrest the flow 
of blood, copious haBinorrhage may result. 

The lodgment of septic emboli in vessels is another cause 
of acute inflammation. In cases of ulcerative endocarditis, 
poAions of fibrin infiltrated with pyogenic micro-organisms 
are liable to be detached and swept from the heart-valves 
into the blood stream. Wherever they lodge they excite 
a destructive inflammation similar to that which is 
in progress at the place from which they have been 
derived, and, in consequence, the wall of the vessel is 
liable to become either merely softened by inflammation, 
and subsequently dilated, so as to form an aneurysm, or 
else penetrated by ulceration. In some cases hjemorrhage 
results, but in many others the occlusion of the artery by 
clot prevents the escape of blood. 

Acute inflammation of the aorta has been described by 
various authors. This form of inflammation, which is 
supposed occasionally to follow typhus fever, does not result 
in suppuration. There is said to be a gelatinous exudation 
into the inner coat, the endothelial surface of which may be 
roughened by deposit of fibrin. It is certainly of rare 
occurrence. 

A spreading inflammation of arteries resulting in their 
occlusion has also been described under the name of 
“ obliterative arteritis,” There is, however, no good 
evidence' that arteries are thus affected in the absence of 
syphilis, and in the more typical cases described under this 
name an exostosis was present which compressed the sub- 

Q 



242 CHRONIC ARTERITIS. 

clavian artery and the brachial plexus, and probably caused 
the interference with the pulse which gave rise to the belief 
that the arteries were occluded. 

ATBBBOIIKA, OB CBBOITZC ABTBBXTZS. 

Atheroma is not a degenerative but an infljimmatory 
process. A better name for it is chronic arteritis. 

Speaking generally, the chief cause .of chronic arteritis 
is increased blood-pressure. This may be brought 
about in various ways. Laborious occupations, and more 
particularly those which call for sudden or long>continued 
strain, undoubtedly tend to cause atheroma, and sudden 
strains are even more likely to give rise to trouble in those 
who usually lead a quiet and sedentary life, and who* for 
short periods only, and at long intervals, follow pursuits 
which call for unusual exertions. 

It is well known that in chronic interstitial nephritis the 
whole blood-pressure is considerably higher than natural, 
and thus patients who suffer from granular kidneys are 
rendered more liable than otheia to chronic arteritis. Again, 
in those forms of heart dise^ise which lead to hypertrophy, 
the increased power of the heart may cause a greatly 
increased strain on the aorta, and thus produce atheroma 
in that vessel. Atheroma is more common in drunkards 
than in sober individuals. This may be accounted for in 
part by the diseases of the kidneys and liver which are 
induced by intemperate habits, and may also resdlt from 
the direct influence of alcohol on the blood-vessels them- 
selves. The arteritis which is caused by syphilis is described 
at p. 246. 

Considering that increased blood -pressure is the chief 
cause of atheroma, we should naturally expect the- latter to 
be most common in the larger arteries, where the blood- 
pressure is greatest ; and such is the .case. The aorta is 
diseased more frequently than is any other vessel, and the 
arteries of the limbs may be said to be aiSected almost in 
proportion to their size. Atheroma may be met with in 
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people of but twenty or thirty years of age, but is most 
common after middle age. 

The changes that take place in an atheromatous 
artery are such as might be expected, considering that the 
process is an inflammatory one. Examined at its earliest 
stage, the disease is seen to cause slight swelling of the 
internal coat, which bulges towai'd the lumen of the vessel. 
Microscopical examination will show that exudation of 
inflammatory products has occurred, and the cellular tissue 
beneath the endothelium is seen to be the seat of a 
considerable collection of round cells. These have col- 
lected here, partly because the inner coat is the first to 
feel the efiects of the undue tension, and partly also because 
on Account of the looseness of the sub-endothelial cellular 
tissue, there Ls more room for the inflammatory exudation 
to collect in this situation than in the middle and external 
coats. It is, however, quite erroneous to suppose that the 
latter tunics escape entirely. Such is not the case. On 
the contrary, cell exudation takes place into them also, 
and increases and extends as the atheromsitous process pro- 
gresses, so that the inflammation may extend beyond the 
outer coat and may involve the sheath. 

It is possible that in some cases the inflammatory 
process undergoes resolution and the exuded cells are 
removed. Usually, however, this does not occur, and the 
cells either undergo degenerative changes or develop into 
fibrous tissue. 

Very frequently, indeed, the degenerative process pre- 
dominates in the cell exudation in the inner coat, and 
for the reason that in this situation the cells do not 
receive a sufficient blood-supply. It must be remembered 
that the vasa vasorum do -not pass beyond the middle coat, 
that the inner coat is mainly nourished by a process of 
osmosis, and that such a! process is only capable of nourish- 
ing a certain limited thickness of tissue. When, therefore, 
the blood-vessels which have been formed during the first 
st^e of the inflammatory process shrink and disappear,' the 
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cell-growth which they have produced is left without 
sufficient means of nutrition, and consequently degenerates. 
In most cases the degeneration is of a fatty nature, and 
the cell collection is 'gradually converted into a yellow 
caseous mass. The endothelium also undergoes degenerative 
changes which result in the destruction of its constituent 
cells; these, after a time, peel off and lay bare the subjacent 
diseased coat. In consequence of this, the disintegrating 
caseous mass is exposed to the blood -stream, and by it is 
slowly washed away, the wall of the vessel being thus left 
roughened and partly destroyed. 

In the meantime, the cells which have collected in 
that part of the inner, coat which is in contact with the 
muscular tunic, as well as those which lie in the middl6 and 
outer coats, have undergone organisation into fibrous tissue, 
and by this means the arterial wall is strengthened at the 
weak spot, the coats are matted to one another, and the 
artery in time becomes adherent to its sheath. For this 
resison, although the blood obtains an entrance into the 
coats, it does not separate them from one another, and 
form a dissecting aneurysm ; neither, as a rule, is its force 
sufficient to rupture the diseased vessel. But although 
fatty degeneration is the most common sequel of the cell 
exudation, it does not always occur, and even when present 
is frequently associated with other changes. Very frequently 
calcareous degeneration of the inflammatory products 
either takes the place of, or succeeds to, the caseation, and, 
in consequence, irregular plates of calcareous matter develop 
in the arterial wall. They present an altogether different 
appearance to the I'ings caused by primary calcareous 
degeneration of the muscle-coat, already described. 

But, whilst degenerative processes are veiy common in 
the cells exuded into the inner coat, it must not be thought 
that development of fibrous tissue never results. It is 
probably much more common than is generally supposed, 
and very frequently, indeed, some attempt at the formation 
of fibrous tissue may be found occurring together with 
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caseation, whilst, in some instances at least, the whole cell 
•mass undergoes development, and the arterial wall is per- 
manently thickened and indurated. The greater the 
tendency to the formation of fibrous tissue, the less likely 
is the endothelium to perish. 

To the naked eye, an artery Fig. 51. 

which is atheromatous is at once 
seen to present a veiy irregular J 

and lumpy inner surface, to be 
more rigid than natural, and, when 
cut across, to remain distended, 
and not to contract like a healthy 
ves|pl. Closer inspection will show 
that the endothelium is raised in 
numerous patches, and, through 
the lining membrane of cells, the 
subjacent material looks yellow or 1/ 

opalescent. The yellowish sub- ' 

stance is caseous material lying ^-t-i — ^ 

beneath the endothelium, and is An Atheromatous Artery, 
readily exposed by peeling away In the lower part of the spe- 

the latter. If fibrous tissue has cimen the imima is irregu- 

lar and rough. In the upper 
been formed, the yellow tint is less part, the intima has been 

marked, and the endothelium is destroyed, and a bulging of 
the other coats indicates the 

more adnerent. c 

commencement of a saccu- 

At a later stage, the artery is lated aneurysm, 
found to be distinctly roughened, 

the endothelium has perished, and the deeper parts of the 
intima, or even the muscle-coat,, may be exposed to the blood- 
stream. Shreds of fibrin may adhere to the roughened spots, 
or definite coagula may have formed. When calcification has 
occuired, the artery is more than usually rigid, and irregular 
plates of calcareous matter can be both seen and felt in its 
inner coat. The sheath is more adherent than natural, and 
when rolled between the fingers the vessel feels firm and 
cord-like. 

In conse(luence gf thg alternation in its stiructure^ thg 




An Atheromatous Artery, 
In the lower part of the spe- 
cimen, the intima is irregu- 
lar and rough. In the upper 
part, the intima has been 
destroyed, and a bulging of 
the other coats indicates the 
commencement of a saccu- 
lated aneurysm. 
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circulation through - an atheromatous vessel is more or less 
impaired. The diseased artery is more rigid than natural, 
and, having lost its elasticity, it is unable to accommadate 
itself to the constantly altering requirements of the tissues 
for blood, and the parts to which its branches are distributed 
become ill-nourished, atrophied, or degenerated. Worse 
results than this may ensue, for the roughening of the inner 
coat may cause deposition of the fibrin from the flowing 
blood, and occlusion of the vessel by thrombosis may com- 
pletely arrest the circulation. 

SYPBZXilTlC AJtTSBZTZS. 

Syphilitic arteritis is characterised by the great thickeping 
of the inner coat. It may occur at any time after inocula- 



tion, and, though most common in the cerebral vessels, is 
not confined to them, but affects the small arteries of any 
part which is the seat of syphilitic inflammation, and is 
especially common in the neighbourhood of gummata. 
Microscopical examination shows that there is a growth 
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of granulation tissue in the inner coat, with the subsequent 
formation of fibrous tissue to such an extent that the 
intima may become three or four times as thick as the 
middle and outer coats. These latter also are the seat of 
some cell exudation, but do not become so greatly thickened. 
As the result of this formation of fibrous tissue, the lumen 
of the vessel is sometimes much narrowed, and in other 
cases the endothelium is so altered by the exudation beneath 
it that the blood clots on it, and the artery becomes 
occluded by a thrombus. Such interference with the 
cerebral circulation is liable to cause “softening of the 
brain.’’ Some authors consider that similar arterial disease 
accounts for the degeneration and caseation of gummata. 
wTien syphilis attacks the larger vessels, it not infrequently 
leads to the formation of aneurysm. 



CHAPTER XXVIII. 

DISEASES OF AETEEXES. 

AEEUEVSM. 

An aneurysm is “a tumour containing blood, and communi- 
. eating with the cavity of an artery.” ^ 

The causes of aneurysm are practically those of 
atheroma, for pathological aneurysms, with which alone 
we are at present concerned, are almost invariably pre- 
ceded by disease of the vessel. Therefore, laborious occu- 
pations, disease of the kidneys, and syphilis are amongst 
the most common of the accepted causes of aneurysms. 
The formation of traumatic aneurysms has already been 
described. 

It is very easy to see how chronic arteritis may cause 
aneurysm, for the inflammatory process frequently weakens 
the vessel, and so favours its distension by the blood. In 
other eases it is the loss of elasticity rather than the 
weakening which brings about the aneurysmal dilatation, 
for, if the heart’s action be sufficiently strong to dilate the 
rigid vessel, toughened by fibrous tissue, the artery will, in 
consequence of its loss of elasticity, remain dilated, and thus 
form an aneurysm. 

In the presence of one of the above causes, the locality 
of an aneurysm is determined by local conditions. The 
aorta is more frequently implicated than other vessels, on 
account of the greater blood-pressure within it, whilst the 
. slight arrest of the blood-stream at the point of bifurcation 
of any vessel tends to the formation of an aneurysm above 
euch a point. Again, ves^ls at the flexures of limbs are 
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more liable to become aneurysmal than vessels in other 
situations, and for the reason that, in any artery which is 
diseased, sudden and forcible bending may cause injury to 
the brittle internal and middle coats. 

The aneurysms that occur in children and young adults 
are most probably the result of the lodgment of emboli. 
The exact manner in which emboli cause aneurysms is yet 
a matter of dispute. According to one theory, the artery 
becomes dilated above the seat of embolism through the 
increase in the blood -pressure above the seat of plugging. 
This is most probably incorrect, for, were such an explana- 
tion true, aneurysms would develop with comparative 
frgfjuency after ligature, whereas although they may follow 
occlusion of the vessel by surgical means, they do so 
with extreme rarity, and are more frequently the result of 
a failure of the proper occlusion of the artery than of its 
obliteration. According to another theory, an embolus may 
cause aneurysm by setting up inflammatory changes in the 
vessel at the point at which it lodges. The inflammation 
may result either in the complete penetration of the artery 
by a process of ulceration, or else in softening of its coats 
and subsequent dilatation. All emboli do not act in this 
manner, and the production of an aneurysm in any given 
case is attributed either to the embolus being calciireous 
and rough, or else to its being derived from a heart 
affected with “ulcerative endocarditis,” and consequently 
itself impregnated with the products of an infective inflam- 
mation. 

Lastly, another possible cause of aneurysm must be 
mentioned. Suppuration around a vessel may so damage 
it that the coats may yield and an aneurysm form, or the 
artery may give way and rupture. 

VA&ZfiTXBS or AITEUBTSM. 

An aneurysm consists of a sac and its contents. The 
sac is formed by the coats of the diseased vessel,'^ sheath 
and the surrounding structures, in varying proportions. 
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The contents of the sac are fluid blood, clotted blood, and 
laminated fibrin. 

Pathological aneurysms have been classified in various 
ways. The following appears to be one of the simplest : — 

(1) Fusiform aneurysm. 

(2) Sacculated aneurysm — 

(a) True ; 

(d) False; 

(c) Diffused. 

(3) Dissecting aneurysm. 

(4) Cirsoid aneurysm. 

The various forms of traumatic aneurysm have been 
already described in the chapter on In Junes of Vessels. ^ 

A fusiform aneurysm, or an aneurysmal dilatation, is 
a dilatation of a vessel in its whole circumference and for a 
considerable portion of its length. Such an aneurysm is 
oval in shape, and continuous at each end with the cavity 
of the vessel on which it has been formed. Its sac consists 
of the arterial coats in an atheromatous state, with a few 
shreds of adherent fibrin. It contains usually little else 
than fluid blood. Fusiform aneurysms are found on the 
large arteries alone, and far more frequently on the aorta 
than on any other vessel. (See Fig. 53.) 

A sacculated aneurysm is a dilatation of an artery in 
a part only of its circumference. A “true” sacculated 
aneurysm is one the sac of which consists of all three coats 
of the vessel.’ A “ false ” sacculated aneurysm is one in 
which the internal and middle coats have been thinned 
away, so that, on section, the sac is found to contain the 
outer coat alone. (See Fig. 54.) 

Considering that the chief cause of aiieuiysm is atheroma, 
it is evident that “ true ” aneurysms must be of rare occur, 
rence, for the atheromatous process itself usually causes 
destruction of some of the coats before an aneurysm 
commences. 

A diffused sacculated aneurysm is one in which the 
sac contains none of the <^ts of the vessel, but consists 
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simply of the sheath, with condensed surrounding tissues 
and blood-clot. This form of aneurysm has also been 
called “ consecutive.” 

A dissecting aneurysm is one in which the blood is 
contained in a sac formed within the wall of the artery 


Fig. S3. 



A Fusiform Aneurysm of the 
Common Femoral Artery. 

itself, the blood generally passing down between the layers 
of the middle coat, and splitting the wall of the vessel for a 
greater or less distance. Such an aneurysm necessarily 
results from a "destruction of the inner coat, for by this 
means alone can the blood obtain an entrance. The reason 
why dissecting aneurysms are not of greater frequency is 
that, as a rule, the coats are matted to one another by 
fibrous tissue before the inner coat gives way. It is when 
this process of adhesion fails that a dissecting aneurysm is 
formed. Dissecting aneurysms occur in the aorta alone, 
and may progress in one of two ways. In the first place, 
the blood may burst its way through the intima, and may 
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thus return to the cavity of the diseased vessel after a 
transit of some length through its walls. Secondly, it may 
burst through the outer coat, and, escaping into the sur- 
rounding parts, cause death by htemorrhage. 

The natural course of an aneurysm may be in one 
of two directions. It may progress, and cause the death of 
the patient, or may become spontaneously cured. Unfortu- 
nately, the former is infinitely the more common, yet it is 
of much importance thoroughly to understand the processes 
by which, independently of surgical interference, a cure may 
be promoted. 

A fusiform apeurysm sometimes remains in an almost 
stationary condition for many years, and so long as ^t 
remains fusiform is little likely to kill the patient, unless, 
indeed, it do so by interference with the action of the 
heart. What usually happens is that, after a varying length 
of time, the dilated artery commences to yield more rapidly 
at one part of its circumference than at the rest, and thus 
from the fusiform aneurysm a sacculated aneurysm 
springs. 

The sac of a sacculated aneurysm at first consists 
of some at least of the coats of the diseased vessel, although 
even from its commencement it receives support from its 
sheath and from the surrounding structures. As the sac 
increases in size from the constant pressure of the blood, 
•the arterial walls become more and more thinned away, so 
that, although at first perhaps a true anourysm, its inner 
and middle coats wear away and it becomes a false one. 
Later still, all its coats being destroyed, it is called 
“ diffused ” or “ consecutive,” the blood being limited merely 
by the arterial sheath and the surrounding tissues. These 
latter undergo considerable changes, and become matted 
together by fibrous tissue into a firm, resistant mass. Were 
it not for the support thus accorded to the sac by the 
surrounding soft tissues and by the arterial sheath, the 
rupture of an aneurysm would occur at a much earlier' 
period than is usually the case. This point is well illus- 
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trated by aneurysm of the cerebral vessels, for the latter, 
receiving little or no support from the tissues in which 
they lie, are never the seat of aneurysms of any size •; the 
diseased vessel gives way instead of continuing to dilate. 

In any case, when an aneurysmal sac no longer contains 
any of the arterial coats, and consists merely of the con- 
densed surrounding tissues, it is very liable to increase with 
greater rapidity than before, and, inasmuch as the support 
it receives from its surroundings necessarily varies at 
dilferent parts, it increases more rapidly in the direction .of 
the least resistance. After a variable time it bursts, and is 
now called a ruptured aneurysm. The rupture may 
take place into the soft tissues of the part in which the 
^ssel is placed, and, if the loss of blood be great, the rupture 
may be followed by such an amount of obstruction to the 
circulation that gangrene results. Sometimes the rupture 
takes place into a serous cavity, such as ^hat of the 
pleura or pericardium, and then the escape of blood is at 
Once both rapid and profuse. Sometimes, though 'com- 
paratively rarely, an aneurysm reaches the cutaneous 
surface, and bursts there. If so, the luemorrhage is not 
so sudden or profuse as would naturally bo expected. On 
the contrary, days or weeks may pass before death results. 
During its growth an aneurysm spares no structure with 
which it comes in contact. The constant pressure of the sac, 
by interfering with their circulation, causes atrophy of soft 
tissues and of bones alike, and thus, in the case of aortic 
aneurysms, the bodies of the vertebra), the ribs, and the 
sternum may be in great part destroyed. In popliteal 
aneurysms, the posterior surface of the femur is sometimes 
partially excavated, and the sac has been known to open 
into the knee-joint. 

The pressure exercised by the aneurysm on the surround- 
ing structures occasionally causes tolerably acute inflamma- 
tion. This may progress to suppuration and sloughing, the 
sac may be opened, and profuse haemorrhage may cause a 
speedy death. 
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spoirTAxrsous cu&s of axtsurysm. 

There are practically but two ways in which an aneurysm 
can become cured ; the one is by the gradual filling of tlie 
sac with laminated fibrin, the other by the rapid clotting of 
the blood contained within the sac. A clot composed of 
laminated fibrin is often called an “ active clot,” whilst 
that formed by the coagulation of the blood contained in 
the sac at any one time is called a passive clot.” In 
either case, the sac having become filled, the clot may extend 
into and occlude the diseased vessel from which the aneurysm 
springs. All treatment, medical and surgical alike, aims at 
causing the formation of either an active or a passive clot. 

For the formation of a laminated clot it is essential tlilht 
the blood shall continue to circulate through the s&c, and 
that its flow shall not be sufiiciently forcible to wash away 
the fibrin. 

The more feeble the stream of blood, the less is it able to 
dilate the sac ; and the more fibrin is deposited on the walls 
of the latter, the more capable will they be of resisting the 
blood-pressure. Now, the presence of an aneurysm on a 
vessel more or less impedes the flow of blood through it, 
and, consequently, the peripheral parts tend to become 
badly supplied. But in all parts of the body the obstruction 
to the circulation through any one vessel causes the blood 
to betake itself to other and less obstructed channels, and a 
“ collateral circulation ” is established. This also occurs in 
the case of aneurysm, and, as the blood flows through other 
vessels, the circulation through the diseased artery becomes 
more feeble, and the tendency to the formation of a lamU 
nated clot is increased. The more feeble the patient becomes, 
the less is the blood-tension and the weaker the circulation, 
and so, in some cases at any rate, a natural cure takes 
place. 

In addition, however, to this process of spontaneous cure 
— a tendency to which may be said to exist in all aneurysms 
— certain accidental circumstances may arise which favour 
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the occlusion of the aneurysmal sac. The first of these 
accidents is the separation of a portion of the clot already 
formed in the sac, followed by its lodgment either in the 
mouth of the sac itself or else in the vessel on the distal 
side of the aneurysm. In the latter case, the artery being 
occluded and the circulation through it arrested, the col- 
lateral circulation will be opened up, less blood than formerly 
will fiow through the aneurysm, and the latter may then be 
filled with laminated clot. It is evident that for such a 
curative process it is essential that the arteries which carry 
on the collateral circulation shall be given off on the 
cardiac side of the aneurysm, for if such is not the case, 
and the collateral branches come off between the mouth of 
th#sac and the place where the vessel is plugged, just as 
much blood will pass through the diseased artery to reach 
the enlarged collaterals as previously passed along the main 
trunk itself. 

This method of natural cure by occlusion of the artery 
beyond the sac is imitated by the surgeon in the operation 
of distal ligature, an operation which only holds out hope 
of success when no important vessels are given off between 
the seat of ligature and the sac, as, e,g,, in the common 
carotid. 

When the detached portion of clot lodges in the mouth of 
the sac itself, and so prevents either the ingress or egress of 
the. blood, that blood which remains in the aneurysm 
forms a passive clot and so fills up the sac. This mode of 
spontaneous cure is imitated in the treatment of aneurysms 
by the application of an Esmarch’s bandage, the limb being 
emptied of blood above and below the aneurysm, while the 
sac of the latter remains filled. The bandage is left on a 
sufficient length of time to allow of a passive clot being 
formed before blood is again allowed to circulate. Other 
methods of spontaneous cure are described, but are certainly 
of rare occurrence. Thus, the sac is said occasionally to 
cause pressure on the artery above the seat of aneurysm, 
and, by thus diminishing the fiow of .blood, to cause the 
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formation of a laminated clot. In other cases, again, the 
development of another aneurysm on the same vessel may 
cause the circulation in the latter to become so much retarded 
as to promote a cure. Of this I have myself seen one 
instance in the case of a woman, who died from an aneurysm 
of the first part of the right subclavian artery, and in whom 
a post-mortem examination showed another aneurysm on 
the third part of the same vessel completely filled with 
fibrin, and only communicating with the artery by a minute 
aperture. 

Lastly, in some cases inflammation of the sac may cause 
the formation of clot. This is certainly a very rare event, 
and the occurrence of inflammation is a thing rather to be 
dreaded than desired. • 

In all cases of spontaneous cure, however promoted, there 
is anothei' factor, namely, the tendency to contraction of 
the sac and of the surrounding tissues. The latter have 
been thrust aside by the growth of the aneurysm, and are, 
so to say, constantly endeavouring to oveicome the dilating 
force and return to their natural positions. Any loss of 
power in the dilating force of the circulation in the aneurysm 
is consecpiently followed by a contraction of the surrounding 
parts and pressure on the sac itself — a contiaction which 
tends to continue until the former position of the displaced 
structure is restored. 

3B»BCTS or UGATUBB ABB OF PBBSSU&B 
OB ABBVBTSMS. 

Allusion has already been made to the mode of cure in 
the case of distal ligature, but a few words must be said on 
the results of the Hunterian operation. This operation 
consists in the application of a ligature to the diseased 
artery on the cardiac side of the sac. The result of such a 
proceeding is the occlusion of the artery at the seat of 
ligature, the diminution or cessation of the blood-stream 
through the aneurysm, and the gradual filling of the latter 
by laminated clot in the first case, or its rapid filling by 
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passive clot if the flow of blood thi*ough 
the aneurysm has entirely ceased. The 
clotting in the sac extends to the ai-tery, 
and thus the latter is occluded in two 
places — ^at the seat of ligature, and where 
it formerly communicated with the sac. 
Between these two points the vessel in 
most cases remains pervious, and this is 
always the case where any length of 
vessel intervenes, and where branches 
are given oft‘ between the ligature and 
the aneurysm. Where the ligature is 
apjglied close above the sac, the clotting 
may extend along the intervening portion 
of artery. The application of pressure 
promotes the cure of an aneurysm by 
diminishing the blood- stream, just as 
does a ligature, but the vessel is not 
obliterated where the pressure is applied. 

* The changes that occur in the aiieu- 
, rysm after it has been filled by clot may 
be briefly described. The clot becomes 
ill part organised and is in part removed. 
The aneurysm becomes very dark and 
fibrous, and shrinks rapidly. Some years 
after cure but little may remain of the 
original swelling beyond a small oval 
mass of .fibrous tissue. This, together 
with other points in the cure of aneurysm, 
is well shown in the accompanying draw- 

Fig. 55- 

l*he Femoral and Popliteal Vessels, five years 
after ligature of the superficial femoral for the cure 
of a poj^iteal aneurysm. I'iie vessel has been 
occluded by the ligature at A, and again at the seat 
of aneurysm. I'he . aneurysm itself is represented 
by a small mass of fibrous tissue, b. The artery 
between the seat of ligature and the sac is patent. 
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ing of the arteries of the lower extremity of a man whose 
superficial femoral had been ligatured five years before 
death. The aneurysm is converted into a small fibi^ous 
lump which encloses within it the remains of the popliteal 
artery; the latter has been occluded for a length of about 
3 inches. The superficial femoral has been occluded by the 
ligature, but between the seat of operation and the sac the 
vessel is pervious. (See Fig. 55.) 

The chief dangers of ligature for the cure of aneurysm 
are three in number — namely, secondary ba3morrhage, 
gangrene of the limb, and suppuration in the sac. With 
regard to the first there is nothing special to say, but the 
remaining two require some explanation. 

In some cases the gangrene is dry, but in many ii is 
moist. The dry gangrene is certainly the result of the 
arrest of the arterial circulation, but the moist gangrene 
evidently must be due to some occlusion of the veins as 
well. This occlusion is sometimes caused by an injury to 
the main vein at the time of operation, with the consequent 
formation of a thrombus. In other cases it seems to be 
due to pressure on the vein by the aneurysmal sac. It is 
of course a common thing for the main vein to be compressed 
to some extent by an aneurysm, yet as a rule the venous 
current is not completely obstructed. As a result of 
ligature, however, the conditions are altered, for as the vis 
a tergo is much diminished, the force of the venous current 
is lessened, and also as the sac becomes filled with clot it 
causes greater pressure on the vein. For these causes, 
therefore, gangrene after ligature is liable to be of the 
moist variety. In any case, it commenceik at the periphery, 
but whilst sometimes very limited, in other cases it quickly 
spreads. 

Suppuration in the sac is of rare occurrence. It results 
from the presence of a large amount of clot, which, acting 
as a foreign body, or, perhaps, becoming infected by micro- 
organisms, sets up irritation in a few cases, and in some 
causes the formation of pus. Suppuration of the sac is 
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an event of comparatively late occurrence, and is met with 
from three to eight weeks after ligature. If the sac be > 
incised, there is usually no large lia^morrhage, for the same 
abundant formation of clot which caused the suppuration 
usually occludes the artery as well. 

C»SOZ]> AXSURTSM. 

Cirsoid aneurysm, or aneurysm by anastomosis, consists 
of a dilatation and elongation of one or more arteries. The 
dilatation of the vessels is in some cases tolerably equable, 
but, usually, each diseased artery presents numerous pouches 
or sacculi. The longer the disease lasts, the more extensive 
does it become, and vessels at first healthy are gradually 
invfflved. In many cases the veins and capillaries become 
greatly distended, and a fully developed aneurysm by 
anastomosis shows itself as an irregular pulsating tumour 
composed of large and tortuous vessels opening directly into 
one another. When a cirsoid aneurysm has existed for 
some time, the walls of its constituent arteries become 
greatly thinned. 

The patients in whom this form of arterial disease occurs 
are mostly young adults. It is usually found upon the scalp 
and forehead ; occasionally it commences in a pre-existing 
nfevus. The chief danger of a cirsoid aneurysm is rupture 
and ha3morrhage. 
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DZSSASZSS OF VEINS. 


A VEIN which becomes more dilated than is natural .is said 
to bo varicose. 

The chief causes of varix are — mechanical obstruction 
to the venous circulation, and weakness of the heart's 
action, combined with general debility and loss of muscular 
tone. In addition to these, certain occupations and visceral 
diseases promote the development of varix in special 
localities. 

The chief situations of varix are the leg and thigh, 
especially on the* inner side, the anus and rectum, and the 
spermatic cord. In the lower extremity varicose veins are 
liable to be induced by any occupation which entails much 
standing, and so favours gravitation of the blood and 
increased pressure on the walls of the vessel which contain 
it. The superficial veins are more often diseased than the 
deep ones, for they are not supported by the muscles. The 
longer the column of blood, the greater will be the pressure 
on the veins, and for this reason the internal saphenous vein 
is more liable to varix than the external. The force of jbhe 
arterial circulation is also diminished at the extremities of 
the body, and, especially when the heart is acting feebly, 
the arterial stream is not sufficiently vigorous to support 
and propel the venous blood. The constiiction of the thigh 
by tight garters, and the pressure of the gravid uterus on 
the iliac ve^is, are also well recognised causes of varix of 
the lower extremity. 
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Varix of the veins of the spermatic cord, or “ varicocele,” 
occurs much more frequently on the left side than on the 
right, and commonly originates about puberty. Its causes 
are supposed to be the length of the column of blood in 
a vein without valves, the tortuous course and frequent 
anastQmoses of the veins near the testis, and the slight 
support afforded by the loose and yielding textures of the 
scrotum. The pressure of the rectum or sigmoid flexure is 
generally considered to account for the prevalence of vari- 
cocele on the left side, but the greater length of the left sper- 
matic vein is a consideration of at least equal importance. 

Varicose veins in the rectum, or haDmorrhoids, are 
spqpially caused by any obstruction to the circulation 
through the liver ; by constipation, and consequent 
pressure on the rectal veins by scybalous masses ; by the 
pressure of the gravid uterus, of uterine tumours, or of an 
enlarged prostate ; and by sedentary occupations. 

The anatomical changes in varicose veins are easily 
appreciated. On account of inability to support the blood- 
pressure, the vessel dilates, sometimes in its whole length, 
but more frequently at certain places where the pressure is 
greatest, e,g., above a valve or at the point of entrance of 
a branch vein. As the dilatsxtion increases, the valves 
cease to act efficiently, and thus, when they are most needed 
to break and support the long blood-column, they gradually 
become useless, and after a time may almost completely 
atrophy. In some cases the vein-walls are thickened to 
resist the excessive pressure,, the thickening being chiefly 
due to increase of flbrous tissue ; in other cases, unable to 
withstand the dilating force, they become extremely thin 
and lacerable. 

It is commonly supposed that, in the lower extremity, it 
is the superflcial veins alone that become dilated ; but this 
is not the case, for, in almost all patients in whom the 
superficial veins are varicose, the deeper ones are similarly 
affected, and the most prominent bulgings often mark the 
site of a communication between a deep and a superficial 
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branch. But not only does a varicose vein increase in 
diameter; it also increases in length, and, in consequence, 
becomes curved and tortuous. This tortuous condition;' in 
turn, causes still further obstruction to the blood-stream, 
and at the convexity of each curve, where the obstruction is 
greatest, pouches of large size are formed. 

Effects of Varicose Veins. — In some instances no 
material effects result fi*om varicosity of the veins, but in 
most cases of long standing the tissues which they drain 
suffer to a greater or less extent. One of the first effects of 
varix is congestion and swelling of the peripheral parts, 
with exudation of serum from the distended vessels and 
increased succulence of the soft tissues. c 

Sometimes matters go no further than this, but very 
commonly the exudation increases and catarrhal inflamma- 
tion of the skin, or eczema, ensues. After this, ulceration 
may follow, for the sodden and thinned epidermis is readily 
destroyed by the most trivial injury, and then the sensitive 
papillary layer of the skin is exposed. Such exposure results 
in inflammation, which rapidly progresses to the formation 
of an ulcer, and this, once formed, will tend to progress so 
long as the abnormal conditions of the circulation which 
produced it continue to act. 

Another result of varicose veins is atrophy of the tissues 
in contact with them from the constant pressure of the 
dilated vessel. In this way the superjacent skin may become 
extremely thinned, so that in exceptional cases but slight 
injury is sufficient to rupture the dilated and exposed vein. 
Profuse hsemorrhage may thus be caused, and, although 
readily arrested by pressure, a varicose ulcer may originate 
at the site of the rupture. 

The thinness of the skin and the slowness of the blood- 
stream in varicose veins also predispose to phlebitis and 
thrombosis, subjects which are dealt with below. It is to 
attacks of inflammation that most of the more troublesome 
and painful symptoms of varicose veins are to be attributed 
rather than to their mere dilatation and tortuosity. 
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The discoloration of the skin in the neighbourhood of a 
varicose vein is the result of an escape. of some of the red 
blood-cells and their subsequent disintegration. It is liable 
to occur in any tissues which are chronically inflamed. 

TKROMBOSZS ARB PHMBZTXS. 

T^rombosiB is a coagulation of blood in a vessel, the 
resulting coagulum being called a thrombus. 

Phlebitis is inflammation of a vein, and is frequently 
associated with thrombosis. 

Coagulation indicates destruction of some at least of the 
normal constituents of the blood, and is the constant sequel 
of withdrawal of the blood from the vessels which naturally 
contain it, unless some special precautions are taken to 
prevent its occurrence. 

Clotting of the blood is supposed to be the result of the 
destruction of the white blood-corpuscles, and che freeing 
from them of a substance which promotes the formation of 
fibrin from the blood-plasma. So long as the blood is 
contained within vessels in a natural condition, there is little 
or no tendency to destruction of the corpuscles, and thus it 
may be said that contact with normal endothelium is suffi- 
cient to keep the blood in a fluid state. 

The following are some of the chief causes of throm- 
bosis : — 

First, Retardation of the Blood-stream. — If the 

flow of blood be retarded in any way, coagulation is likely 
to result. In wasting diseases, such as phthisis, the 
feeble circulation sometimes results in the formation of 
a thrombus in the vessels of the extremities, where the 
’ circulation is naturally most difficult. The blood clots first 
behind the valves, the blood-stream being too feeble to force 
them open. In other cases, the pressure of a splint, a 
bandage, or other mechanical appliance may produce clotting 
at the seat of pressure. The slowness of the blood-stream 
in varicose veins, already described, is another fertile source 
of thrombosis. 
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It is probable that retardation of the circulation causes 
thrombosis by itself producing an abnormal condition of the 
wall of the vessel. The latter thus ceases to exercise, its 
normal control over the flowing blood, and on the death of 
the corpuscles coagulation ensues. • 

Secondly, Injuries. — Any injury to a vein may cause 
thrombosis, but those which lay ojien the cavity of the 
vessel are more likely to do so than are mere contusions. 
Lacerated and jagged wounds are followed by more clotting 
than are clean incisions. 

Thirdly, Contact with Foreign Bodies or with tissues 
uncovered by endothelium. 

In the case of the ai'teries, it has already been mentioned 
that thrombosis is likely to follow on destruction of Ihe 
endothelium by atheroma. Atheroma is very rarely met 
with in the venous system, but the extension into a vein of 
a new growth, or the pressure of foreign bodies, introduced 
from without, such as sutures, results in coagulation. 

Fourthly, Certain Constitutional Conditions. — In 
gout, typhoid fever, pregnancy and in many of the various 
forms of blood-poisoning there is a tendency to the forma- 
tion of thrombi. Whether this is the result of some 
alteration in the blood itself or of some change in the 
vessel-wall is not certain. 

Fifthly, Extension of Inflammation from surrounding 
parts, and the consequent causation of phlebitis. 

PXASTXC PHXB8ZTZ8. 

All cases of thrombosis were formerly supposed to 
originate in phlebitis, but whilst it is now quite certain that- 
this is not true, there has been too great a tendency to 
believe that plastic phlebitis does not exist. It would 
certainly be more than strange if one of the tissues of the 
body were found to be unassailable by a process which 
i^pares none other, and as a matter of fact, we find that 
yeuTb; like other structures, are liable to infiame. 
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As far as can be ascertained at present, however, unless 
phlebitis is caused by such constitutional conditions as 
marasmus, gout, typhoid fever, &:c., already mentioned as 
causes of thrombosis, it always owns a local origin. 

The following causes may result in inflammation of a 
vein : — 

First, Injuries. — If a vein be cut across, as in an 
amputation, it, like all other injured structures, becomes 
the seat of a local inflammatory process which results in 
the exudation 'of lymph, both into the walls and into the 
cavity of the -vein. This lymph usually undergoes organisa- 
tion into fibrous tissue in exactly the same way as in 
ar^ries which have been injured. Contusions and lacerated 
wounds are also liable to cause local phlebitis, and con- 
tinuous pressure may produce a like result. 

Secondly, Extension of Inflammation from surround- 
ing parts. 

In all cases of inflammation, the veins share in the 
changes which occur in the parts around them. Exudation 
of cells, vascularisation of the inflammatory products, 
softening of the vein-wall, and finally destruction, by 
suppuration, may all ensue. If the inflammatory exudation 
takes place benejith tense structures, such as fascia?, the 
pressure of the exuded material is liable to give rise to a 
widespread thrombosis, in. addition to the clotting which 
results from the inflamed state of the vein-walls. 

Thirdly, Presence of a Thrombus. — A thrombus in a 
vein cs^uses a certain amount of irritation, and inflammation 
of the vein-wall ensues.. The termination of this phlebitis 
will depend upon the character of the clot; suppuration 
occurs only when the latter is in a septic condition. 

The changes that occur in the vein as the result of 
phlebitis are such as are common to all inflammations, and 
need no special description. They include swelling and cell 
exudation and proliferation, and the cells may either be 
absorbed, or may remain and cause a permanent thickening 
of the vein-wall, by the formation in it of fibrous tissue. 
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The effect of the phlebitis on the circulating blood is the 
formation of a thrombus, and the consequent blocking of 
the affected vein. This may certainly occur independently 
of exudation of lymph into the cavity of the vessel, and 
results from the injury done to the endothelial lining by 
the inflammatory process. 

It will thus be seen that whilst, on the one hand, 
thrombosis may cause phlebitis, on the other, phlebitis 
results in thrombosis. Fui*ther, the same causes which 
produce thrombosis may also cause phlebitis, and in many 
cases it is quite impossible to say whether the thrombosis 
is primary or whether it is secondary to an antecedent 
phlebitis. ^ 

When a thrombus has been formed in a vessel, it may ex- 
tend either with or against the blood-stream, and frequently 
it grows in both directions. The blood on each side of the 
thrombus is not in a stagnant condition, but, on the con- 
. traty, is kept in a state of constant and regular agitation. 
Consequently the thrombus increases not only by a gradual 
extension of coagulation through a column of stagnant 
blood, but by the separation of fibrin which results from 
the constant movements of the fluid. 

If the clot extend towards the heart, its formation is 
usually arrested when it reaches tlie orifice by which the 
occluded vein opens into a larger trunk, a termination 
which is promoted by the greater vigour of the circulation 
in such a vessel. Such an arrest is not, however, of constant 
occurrence, for it occasionally happens that clot or fibrin is 
deposited upon the thrombus where it protrudes into the 
main trunk, and by a continuance of this process the latter 
may itself be occluded. 

When the clotting progresses against the blood-stream, it 
does not usually extend beyond the first patent collateral 
branch. If the original thrombosis has commenced in a 
main vein, such as the femoral, then, on account of the 
great interference Tvith, and the retardation of, the blood- 
stream, clotting is liable to be very extensive. 
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Changes in the Thrombus. — The first and most con< 
stant change is contraction. This contraction is always 
vei^ noticeable in a blood-clot formed outside the body, 
and, for long after the formation of the coagulum, serum 
continues to be squeezed out. Exactly similar changes 
occur in the thrombus formed in a vein, and, in conse- 
quence, the wall of the vessel is puckered at the places 
where the plugged branch veins enter it, although when 
examined post-mortem the vein fis a whole is much more 
distended and prominent than is a healthy vessel. All 
tlirombi are more or less adherent to the vein-wall. In 
most cases the adhesion is simply by coagulated fibrin, but 
is occasionally, in old clots, by fibrous tissue. 

. After it has contracted, the thrombus becomes gradually 
decolorised, the red blood-cells disintegrating, and their 
colouring matter being diffused and removed in the manner 
already described in the chapter on Contusions. Tie older 
a clot, the whiter it is. 

In very many cases the clot is finally absorbed in great 
part, if not entirely. It is most probable that this absorp- 
tion is to a large extent the result of simple degenerative 
changes which occur in its more central parts in consequence 
of insufiicient nutrition ; but there can be little doubt that 
much of the absorption is due to the action of the leucocytes 
which are exuded into the clot from the wall of the vein in 
which it lies. It is a well asceitained fact that the removal 
of clots outside the vessels is duo to the action of white 
blood-cells, and, as the number of leucocytes in a thrombus 
constantly increases from the time of its first formation, it 
is highly probable that here also they are employed in a 
similar work. 

When absorption does not take place, organisation may 
ensue. The process is the same as that already described 
as occurnng in the internal clot in arteries .after injuries 
and is the result of a proliferation of the endothelial and 
sub-endothelial cells, and their development into fibrous 
tissue. This fibrous tissue afterwards contracts, just as 
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does a scar, and may either draw the vein-wall with it, or 
may shrink to one side of the vessel and so allow of the. 
re-establishment of the circulation. Much more rarely the 
blood bores a hole through the organised clot, and thus, as 
it is termed, “ tunnels ” the thrombus. 

Lastly, thrombi which are of long standing may undergo 
calcareous degeneration and form “ phleboliths.” These 
small concretions are very common in the veins of the 
prostatic plexus in old subjects. 

Results of Thrombosis. — The result of the arrest of 
the circulation in any vein will depend on the freedom with 
which the blood is able to return by other channels. Where 
the. occluded trunk is small and superficial, the tissues which 
it drains may present no change. If, on the contrary, the^ 
vein be the main one of the limb, e.r/., the femoral, then 
there is, at first, a bluish discoloration with swelling, 
followed, after a time, by a dead-white colour and a solid 
sort of fcdeina, with alteration in the shape of the leg 
and thigh. When the vein is permanently blocked, this 
mdematous condition may persist for years, and is generally 
attended by much interference with the usefulness of the 
part. 

Rarely, portions of the clot become detached, and are 
carried by the circulation to the right side of the heart, and 
thence to the lungs. The effects of this embolism of the 
branches of the pulmonary artery depend almost entirely 
on the size of the embolus, and the consequent interference 
with the pulmonary circulation. . 

SUPPURATZVS PBUBZTZS. 

Suppurative phlebitis is always the result of septic 
changes in the tissues around the vein, and is usually 
the result of a wound. There is no such thing as idiopathic 
or primary inflammation of a vein, with exudation of pus 
into its cavity. 

Suppurative phlebitis, indeed, is usually accompanied by 
diffuse cellulitis, an inflammation which readily extends 
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along the cellular tissue which surrounds the venous trunks. 
There is. thus a so^lled “periphlebitis," and the inflamma- 
tory changes secondarily extend to and implicate the vein- 
wall itself. In consequence of the alteration.thus produced 
in the living membrane the blood clots, and the vein is 
plugged. The inflammation progresses, and the vein-wall 
is involved in the suppuration. Finally, in parts, the coats 
of the vein are destroyed, and pus now mingles with the 
clot already formed. Haemorrhage does not occur, and the 
pus does not mingle with the blood, for the reason that 
clotting always precedes the extension of suppuration into 
the vein. In suppurative phlebitis, the clot never becomes 
absorbed or organised, but is always destroyed with the vein 
inVhich it lies. Circulation, therefore, is never re.-establi8hed 
in the vein itself. 

There is another way in which suppurative phlebitis may 
originate. In cases of pyaemia, the clots which we formed 
in the veins become themselves impregnated with infective 
material absorbed from the wound. These clots excite 
suppurative inflammation in the vessels which contain 
them, and the clots themselves become disintegrated and 
mingled with the products of inflammation. If portions of 
these broken-down and septic clots are carried into the 
circulation, not only will they cause embolism of the pul- 
monary vessels, but wherever they lodge they will infect 
the tissues in which they lie, and will excite in them an 
inflammation similar to that which was in progress in 
the part from which they were originally derived. (See 



CHAPTER XXX. 

EMBOZiZSM. 

Embolism is the term applied to the plugging of a vessel 
by a foreign body — usually a blood-clot — which has been 
carried from a distance by the blood-stream. The foreign 
body is called an “ embolus.” ‘ 

An embolus may be formed in either the arterial or 
venous system ; in the loft or right side of the heart. Most 
commonly it is formed in the left side of the heart, and 
consists of fibrin or blood-clot from diseased aortic or mitral 
valves. In some cases these emboli contain calcareous 
material. An embolus originating in the left heart will, 
when swept into the blood-stream, be carried into the 
systemic circulation, and will be arrested when it comes to 
a vessel too small to allow its transit. Very commonly the 
arrest occurs above a bifurcation. 

In other cases the embolus originates in a vein ; and then 
consists of clotted blood. If a portion of clot in a throm- 
bosed vein be detached, it will be carried to the right side 
of the heart, and thence into the pulmonary circulation, 
where it will plug some branch of the pulmonary artery. 

Tl^e immediate result of the lodgment of an embolus is 
the partial or complete arrest of the blood-stream. Very 
shortly, the blood clots at the seat of embolism, and a 
thrombus is thus formed around the embolus. The presence 
of the embolus excites inflammatory changes in the vessel- 
wall, and from the vasa vasorum of the latter new vessels 
are developed, which penetrate the embolus and its 
surrounding clot. Inflammatory changes now occur, and 
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the clot, becoming “organised,’" adheres to the vessel- 
wall. In this way the plugged artery is permanently 
occluded. 

Such is the usual result of embolism, but, in rare cases, 
the embolus, being composed of soft clot, may be' disin- 
tegrated, and the channel of the vessel may be reopened. 
In other, and still more rare, instances, an aneurysm may 
form at the seat of embolism, as described in the chapter on 
Aneurysm. 

In addition to the locaj, effects of embolism, the parts to 
which the plugged vessel is distributed suffer from deficient 
supply of nutriment. The moment that the artery is 
occluded, the patient usually suffers severe pain at the 
pladb where the embolus lodges, while in the peripheral 
parts he experiences sensations of numbness, with super- 
ficial burning pain and loss of power in the muscles. 
Unless the collateral circulation enlarges, the most distal 
parts will gradually pass into a condition of dry gangrene, 
and, in some cases, such a result is hastened by the detach- 
ment of small portions of the embolus or its surrounding 
thrombus and consequent embolism of other and more 
distal vessels. (See Gangrene.) In many cases of embolic 
gangrene, complicated by heart disease, the patient does not 
long survive the death of a limb. 

The effects of embolism of a branch of the pulmonary 
artery depend to a great extent on the size of the occluded 
vessel. If very large, death may ensue almost instanta- 
neously; if not, recovery may follow after temporary 
consolidation of the lung around the plugged vessel. The 
subject of “ septic embolism ” has already been dealt .with 
in the chapter on Pyaemia. 

Instead of blood-clot and fibrin, an embolus may be 
composed of portions of a tumour which has grown into 
the surrounding vessels without causing their obliteration, 
of micro-organisms, of fat, of parasites, <bc. Such cases 
are necessarily of considerable rarity, and, with the excep- 
tion of fat embolism, of no great practical importance.* 
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Fat embolism is of some interest-^ for it seems to explain 
cases of death after both simple and compound fractures 
which would otherwise be obscure. It results from, the 
destruction of the fat-cells in the fractured bone and the 
passage of fat-granules — often aided by the tension produced 
by inflammatory exudation — into the lymphatics and veins. 
From these vessels the fat is carried to the lungs, and causes 
obliteration of the pulmonary capillaries. 



CHAPTER XXXI. 

DISEASES or THE EYKPKATIC 
SYSTEM. 

ZiYucpbaii'gztzs. 

LiSiPHANGiTis, or iiitlanimation of the lymphatic vessels, is 
commonly the result of the transmission by them of 
irritating material from a wounded surface. It is especially 
prone to follow poisoned wounds of all kinds, more 
particularly those in which the poison is a bacterial one, 
and is thus frequently seen in cases of post-mortem or 
dissection wounds, as well as in the injuries sustained by 
butchers from implements used in their work. In many 
cases the injury is extremely slight, such as a scratch or a 
prick, and the retention of pus even in minute quantities 
seems to greatly favour the development of the disease. 
Commencing in the radicles of the lymphatic system, the 
inflammatory process extends along their cellular-tissue 
sheath as well as in the vessel-wall itself ; when the trunk 
is a superficial one, the skin commonly shows a red line in 
the course of the affected lymphatic. As a result of the 
inflammation, the vessel-wall becomes thickened and its 
contents turbid or coagulated. Sometimes suppuration 
ensues, and very often lymphadenitis complicates the course 
of the disease. 

&T»ZPBABOZSCTA8ZS ABD &T1IIPBOBBBCBA. 

Lymphangiectasis, or dilatation of lymphatic vessels, re- 
sults from anything which obstructs the flow of lymph to 

s 
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such an extent that the collateral as well as the main 
channels are closed. This condition sometimes results 
from a chronic lymphangitis, but more often from ^ the 
pressure of some new growth. In not a few instances no 
cause can be assigned. The common situations for* varicose 
lymphatics are the inguinal regions and the inner side of 
the thigh. The appearance of the skin in such cases has 
been likened to the rind of an orange, and when numerous 
lymphatics are much dilated they present just the same 





Lympliangioniafrom the Skin of the Buttock. The dilated 
lymph .spaces c.ausing protrusion of the surface epithelium are 
well secit. (Crouch, i inch.) 


tortuous outline, with pouches at the curvatures, as dp 
varicose veins. They are, however, quite colourless, and 
only covered by the surface epithelium. Occasionally, in 
connection with this disease, there is a rupture of the 
dilated vessels and a discharge of lymph — a 'condition 
known by the name of l3rmphorrhoea. 

Ia3fmphangioma is merely an exaggeration of lymph- 
angiectasis, the dilated lymphatips forming definite swellings 
or tumours. These growths are sometimes congenital, and 
1 have seen one on the buttock of a boy which looked like 
a diffuse papilloma, with very translucent papillae. Micro- 
scopically, the growth is seen to be composed of dilated 
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lymphatics. In cases of macroglossia also, much of the 
enlargement is found to be due to dilated lymph channels. 

ZSXipPBikirTZASZS. 

The term “elephantiasis” is applied to all forms of chronic 
hypertrophy of the skin and subcutaneous tissue which 
result in the production of much deformity. The term 
“ spurious elephantiasis ” has been lately applied to those 
cases in which the diseiise is the result of inflammation of 
no specific or definite form. Good examples may be seen 
in the enlargements of the legs of patients with chronic 
ulcers, or of the scrotum in cases of long-standing urethral 
stricture with fistulas. The enlargement is due to an over- 
growth of the connective-tissue elen^^ents of the parts. This 
increase is duo both to the vtiscularity of the chronically 
inflamed tissue and the attendant exudation, and also to 
the subsequent interference by pressure with the flow of 
lymph in the lymphatics. 

The term true elephantiasis, or elephantiasis 
arabum, is applied to a special form of the disease which 
is endemic in certain countries — notably certain parts of 
Asia, Arabia, and Barbadoes — and which develops indepen- 
dently of previous local inflammations. The natives of the 
countries infested by the disease are more liable to attack 
than are Europeans, and it is supposed by some writers 
that the want of clothing on the legs and feet renders these 
parts more susceptible. The onset of the disease is marked 
by fever, and the skin of the affected part — generally the 
leg or scrotum — becomes red and inflamed, with small 
vesicles on the surface. These attacks of cutaneous inflam- 
mation frequently recur, and each one leaves in its train a 
permanent distension of some of the lymphatics. The 
subcutaneous tissue is at first soft and cedematous, and pits 
on pressure; after a time, it becomes hard and brawny, 
and the skin is either covered with vesicles and dilated 
lymphatics, or, in the later stages is eczematous, roughened, 
tubercular, and horny. The amount of newly formed 
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fibrous tissue is frequently enormous, the scrotum weighing 
as much as one hundred pounds or more, and the thigh 
measuring one or two feet in diameter. 

The cause of true elephantiasis has long been the subject 
of much speculation, and it has been attributed to 
exposure to excessive heat, to the absorption of poison by 
the skin, to an inherited predisposition, &c. It is very 
generally believed at present that the disease is the result 
of the passage of a nematode worm (the Filaria sanguinis 
hominis) into the lymphatic tissues. The adult female 
worm is about 3 J inches in length, and as thin as a very 
fine hair, having a breadth of about of an inch ; the 
sidult male has no j yet been obtained entire, so its length is 
uncertain, but in breadth it is about of an inch. ^ 

The worm breeds freely in the humjin body, and appears 
to choose for its habitat some of the lymphatic tissues, just 
as the trichina selects muscle. The embryos, which are 
about of an inch in length, and in width, are 

endowed with free mobility from their birth, exhibiting 
lashing, eeblike movements when placed under a microscope. 
They readily make their way along the lymphatic vessels, 
and reaching the thoracic duct, enter the blood-stream. In 
the blood of an affected person they are usually entirely 
absent during the day, beginning to appear about evening 
and being present in enormous numbers during the night. 

This periodicity depends on the wakefulness or otherwise 
of the patient, for if sleep be taken during the day instead 
of at night, the filana? also change their habits. Whither 
they disappear during the waking hours is not known, 
and it has been suggested that none of them live more than 
a night, and that each evening a fresh brood is pro- 
duced. These embryo filarue do not undergo further deve- 
lopment whilst in the human body, but it appears from 
the investigations of recent observers — especially Manson 
— ^that the mosquito is their next host. They are taken 
up by the mosquito when the latter draws blood at night, 
ai^ in it they further develop, cause the death of their 
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host, and then escape into the water near which these 
insects usually live. From the water they may gain access 
to man either by the alimentary tract or through the skin. 
There is yet some doubt in which of these ways, but the 
former appears much the more probable. 

The presence of filarhe is supposed to produce elephan- 
tiasis by keeping up a chronic irritation and inflammation 
of the lymphatics in which they breed, but it is also 
suggested that the lymphatic vessels themselves are occa- 
sionally mechanically blocked by prematurely discharged, 
immature ova which have a much greater transverse diameter 
than the embryo filarim. It may be mentioned that other 
diseased conditions are also ascribed to the presence of the 
filaifa sanguinis hominis, especially some forms of endemic 
hajinaturia, chyluria, and hydrocele containing chylous fluid. 

XtYMPHAOHiriTZS. 

Lymphadenitis, or inflammation of a lymphatic gland, is 
generally the sequel of an injury to, or inflammation of, 
some peripheral part in which ijhe lymphatic vessels passing 
to the inflamed gland arise, and is often a complication of 
lymphangitis. In some cjises direct injury appears to act 
as the exciting cause ; in others, excessive or long-con- 
tinued exercise may start the affection. Inflammation of 
lymphatic glands is also met with in various forms of spe- 
cific disease, e.g,, gonorrhoea, erysipelas, &c., but .at present 
only the simple non-specific inflammations will be considered. 
. The affected gland presents all the ordinary appearances 
common to inflammations in general ; it becomes vascular, 
soft, and swollen, and the loose connective-tissue in which 
it lies shares in the pathological changes. On section, it is 
found to contain a good deal of fluid, and microscopical 
examination shows that it is abnormally infiltrated with 
leucocytes, which are especially numerous in the cortex. 
Lymphadenitis may terminate in difibrent ways. In favour- 
able cases resolution occurs, the vascularity subsides, and the 
exuded leucocytes return to the lymphatic channels. Veiy 



278 


LYMPHOMA. 


commonly suppuration results, the leucocytes increase in 
number, many of them die, and small collections of pus 
form in difierent parts of the gland and in the surround- 
ing cellular tissue. These collections run together, and an 
abscass forms and comes to the surface. In severe cases 
the inflamed gland sloughs, and the abscess which necessarily 
occurs in such cases exposes, when it buj'sts, the necrosed 
gland lying in its floor. Where the cause of the original 
inflammation is itself persistent the inflammation becomes 
chronic, the cells, as in all chronic inflammations, tend to 
develop, and the affected gland and the neighbouring 
tissues are enlarged and indurated by the growth in them 
of connective-tissufi. If the patient be strumous, tubercle 
may develop, and the inflammatory products will tlien 
caseate or calcify in the manner already described in the 
chapter on Struma. 

TVMOVRS OF XiTMFHATXC MAXTBS. 

laymphoma* — A lymphoma is a tumour composed of 
lymphatic glandular tissue. Its most common situation is 
XtixQ neck, and it may affect one or more glands. Lympho- 
mata vary in size, and although it is seldom that any single 
gland attains a greater size than that of a hen’s egg, several 
affected glands may together form a mass of considerable 
bulk. These growths are encapsuled, do not infiltrate the 
neighbouring tissues, and although often rather adherent, 
do not show signs of inflammatory thickening. The tumours 
are not malignant and are painless. On section, except for , 
their unusual size, they present the appearance of a normal 
lymphatic gland. Microscopically, they do not differ from 
lymphoid tissue, and it is dilflcult to say whether they 
should be classed amongst the simple hypertrophies 'or the* 
new growths. 

Ia3nBphadenoma* — Lymphadenoma is a disease charac- 
terised by overgrowth of lymphatic glandular tissue in 
many partes of the body. The growth is most common in 
the Jymphatic glands themselves, where it probably always 
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commences, but is found also, as a secondary deposit, in 
the medulla of bones, the intestinal canal, the spleen and 
th& connective tissues. As regards the lymphatic glands 
the new growth is in some cases soft and almost brainlike 
(soft lymphadenoma) ; in others hard, elastic, and tough 
(hard lymphadenoma). In the first variety, contiguous 
diseased glands not infrequently cohere, and also become 
closely adherent to the surrounding tissues. The growth is 
in many cases very rapid, and neighbouring parts may be 
either compressed or infiltrated. On section, the diseased 
glands present a greyish or greyish-white tint, mottled in 
places with red. Microscopically examined, the growth 
is seen to be composed, first, of round cells, similar 
to ^hose of a lymphatic gland, and lying in a delicate 
matrix of connective- tissue arranged in the foim of a net- 
work; and secondly, of large, round, or oval multi- 
nucleated cells, similar to those of sarcoma, with which 
there may be mingled a certain number of spindle-cells. 
These growths are often called lympho^sarcomata^ and 
there is no hard-and-fast line between lymphadenoma and 
lympho-sfU'coma. Their presence is frequently accompanied 
by great debility, aniemia, and exhaustion, with emaciation, 
diarrhcoa, and vomiting. They may cause death in this 
manner or by pressure on important viscera. Their develop- 
ment is often associated with secondary growths in the 
viscera and in the bones. 

The hard lymphadenomata are not so malignant as is the 
soft variety, being slower in their growth, more encapsuled, 
and less widely distributed. The disease tends to extend 
along the several glands, forming a lymphatic chain, rather 
than to affect many different groups or to occur in the 
viscera. In structure the hard lymphadenomata differ from 
the soft variety in the greater abundance of their fibrous 
stroma — a condition which accounts for their greater firm- • 
ness. Between the hard and soft lymphadenomata transi- 
tional' forms may be found. 

The blood changes in lymphadenoma . are in no way 
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characteristic, and resemble those found in malignant 
disease generally. In the ^earlier stages the changes are 
those of simple anaemia; in the later stages a moderate 
leucocytosis is present. By leucoc3rtosis is understood a 
simple increase in the number of leucocytes present in the 
blood, without any essential change in the relative propor- 
tions of the different kinds of leucocyte. This condition is 
common to a large number of surgical affections, and 
reaches its highest degree in inffaiiimatory and septic 
diseases, in which the number of white corpuscles in the 
blood may attain many times the normal. It must be care- 
fully distinguished from leucocytbaemia — a disease in 
which the number of leucocytes in the blood is enormously 
increased, and in which the relative proportions of ftie 
different kinds of leucocyte present ai*e profoundly altered. 
This condition lies outside the scope of the present work, 
but it is necessary to mention that two chief forms exist — 
the spleno-medullary, in which the spleen is greatly 
enlarged and changes are found in the bone-marrow ; and 
the lymphatic, in which there is a general enlargement of 
the lymphatic glands throughout the body. Lymphatic 
leucocytluemia might be confounded with lymphadenoma, 
but is readily distinguished by examination of the blood, 
which, in the former condition, shows an enormous increase 
in the number of white corpuscles due entirely to a pre- 
ponderance of lymphocytes. 

Sarcoma. — Sarcoma of a lymphatic gland occurring as 
a primary growth, not of the variety already described as 
lympho-sarcoma, is of rare occurrence. Such tumours are, 
however, occasionally mot with, and I have seen several 
such cases affecting the axillary glands. In some the 
growth was composed of large, in the others of small, round 
cells. Other vaiieties have been described. 

. The frequency with which the lymphatic glands are 
secondarily, affected by malignant tumours is well known, 
and is mentioned in connection with the new growths of 
different organs. 



CHAPTER XXXTI. 

DZSZSiLSES AND INJURIES OF THE 
EARVNX. 

Simple acute laryngitis, or inflammation of the larynx, 
occurs most commonly as a result of exposure tj wet or 
cold^ but may result from extension of inflammation from 
neighbouring parts, from inhalation of irritating chemical 
vapours, and from injuries inflicted by foreign bodies or by 
hot liquids ; it is also, but more rarely, met with in some 
of the exanthemata, and especially in measles. 

It is characterised by acute liyperaiinia and redness, with 
some swelling and the formation of a watery or .viscid 
discharge. In severe cases the inflammation may terminate 
in the formation of an abscess or of ulcers, whilst very 
exceptionally the mucous membrane may even slough. 
Small ecchymoses are comparatively common, and the term 
“ haemorrhagic laryngitis ” is sometimes employed to indi- 
cate cases where the expectoration is blood-stained. 

(Edematous laryngitis is but a variety of the acute 
form, in which mdema is developed to an unusual extent ; it 
is most commonly seen in connection with scalds, and the 
extension of erysipelatous inflammation. 

Simple acute laryngitis is seldom fatid in adults, but in 
children, in whom the glottis is but a narrow aperture, 
dyspnoea is common on account of the obstruction caused 
by swelling, and is sometimes very uigent ; it is increased 
at intervals by spasm or by the collection of viscid mucus. 
In oedematous laryngitis dyspnoea is, in adults as well as in 
children, a most prominent symptom, and is caused by the 
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great swelling of the ary-epigli)ttic folds and ventricular 
bands. Dysphagia and the sensation of a foreign body in 
the throat are also often complained of and result from the 
swollen state of the epiglottis, which is rendered rigid and 
erect by the infiltration of fluid beneath its mucous mem- 
brane. In even the most severe cases the oedema is limited 
to the larynx, and does not extend below the true vocal 
cords. 

(Edema of the glottis occurs also as a complictition of all 
the other varieties of laryngitis, and is sometimes met with 
in general dropsy and in diseases of the kidneys. 

Simple chronic laryngitis is commonly the result of 
excessive use of the voice, but occurs also as a sequel to 
acute laryngitis, and is often met with in patients ^ho 
are habitual drunkards. In such cases the vocal cords 
become red, thickened, and fleshy, and the whole mucous 
membrane is usually irregularly thickened by the growth 
of newly formed fibrous tissue in its substance, whilst 
enlargement of the mucous follicles and destruction of 
the surface epithelium are occasionally seen. The term 
“ follicular laryngitis ” has been applied to those cases in 
which the follicles are especially enlarged and distended 
with mucus. Small circular ulcers sometimes form in this 
variety of laryngitis. 

C&OUPOUS AKB BZPHTBSRZTXC XfABTRTGZTZS. 

The term “ croup was for long used to indicate an inflam- 
mation of the air-passages associated with the formation of 
membrane, and in this sense it is still frequently employed. 
At the present time, however, it is believed by an increasing 
number of observers that cjises of so-called “ croup ” are 
either examples of diphtheria or of simple laryngitis, and 
my own experience, derived from, a considerable number of 
post-mortem examinations as well as from clinical practice, 
has convinced me that laryngitis with the formation of mem- 
brane does Tiot exist as a disease separate from diphtheria. 

Cases of laryngeal dyspnoea occurring in children may 
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therefore be looked upon as either instances of simple 
laryngitis with tissisted spasm of the muscles of the glottis, 
or if membrane is pi*esent, as of a diphtheritic nature. 

Diphtheria is a constitutional disease characterised by 
an inflammation of the fauces and air-passages with the 
formation of membrane. 

Tlie disease is due to a specific organism, and bad hygienic 
conditions predispose to it. It is most common in children, 
and is more fatal in them than in adults. It commonly 
commences in inflammation of the tonsils, uvula, and 
pharynx, and in most cases the inflammatory process does 
not extend to the larynx at all. In some of the worst 
cas^ the diphtheritic inflammation is confined to the nasjil 
mucous membrane. 

The affected parts are at first red, swollen and inflamed, 
but soon assume an ashen-grey tint, and after a day or two 
become covered with a thick leathery membrane. If this 
is peeled off a raw granulating surface is exposed. The 
microscope shows that the mucous membrane is covered 
with dense masses of bacilli and micrococci, and that there 
is cell exudation into its deeper parts. The membrane is 
generally formed by the necrasis or death of the epithelial 
cells and the upper part of the sub-epithelial tissue, so that 
it may be said that in diphtheria there is an inflammation 
followed by sloughing of portions of the affected mucous 
membranes. If the slough or membrane is peeled off, it of 
course exposes a granulating surface, and when the mem- 
brane has been separated the resulting ulcers cicatrize. 
This description applies to well-marked and typical cases, 
but it is now known, as the result of bacteriological investi- 
gation, that many instances of slighter sore throats may be 
truly diphtheritic in nature. Diphtheria is a very fatal 
disease, and may cause death in several ways. In bad cases 
the patient may die of the general constitutional affection 
before any membrane has been formed ; in other cases, 
death results from extreme amemia and exhaustion ; but in 
many patients, and especially in children, death ensues from 
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implication of the air-passages and dyspnoea. This may be 
due to the swelling of, or formation of membrane upon, the 
mucous lining of the larynx, but in other cases is the result 
of an extension of the membrane to the trachea and the 
bronchi, and in not a few instances is due to the develop- 
ment of bronchitis and broncho-pneumonia. 

In most cases of diphtheria there is an associated enlarge- 
ment of the cervical lymphatic glands and albuminuria. 
Later on, diphtheritic paralysis may develop. 

Tubercular laryngitis is almost invariably a sequel to 
tubercular disease of the lungs, and is said to occur in about 
30 per cent, of cases of tubercular phthisis. 

It commonly commences with a general oedematous ap- 
pearance of the larynx, the mucous membrane of which^’is 
often abnormally pale, the parts most early allected by the 
swelling being the arytenoids, with the neighbouring 
mucous membrane, and the epiglottis. In this swollen 
membrane a microscopical examination shows the deposit 
of tubercle, and very quickly the smooth epithelial lining 
becomes iirst raised in small swellings, and subsequently 
pitted with minute ulcers, which as they increase in size 
coalesce and extend in depth, and rapidly destroy the epithe- 
lial surface. The ulceration often commences near to the 
posterior -attachment of the vocal cords, but subsequently 
may extend to any part of the larynx. In exceptional 
cases the ulceration results in perichondritis and destruction 
of the laryngeal cartilages. Dyspnoea is not generally a 
prominent symptom, but in exceptional cases may be severe 
enough to warrant the performance of tracheotomy. 

Ssrpbilitic laryngitis occurs under several forms. In 
secondary syphilis the larynx is often attacked by an 
apparently simple inflammation with redness and catarrh, 
whilst superficial ulceration, and much more rarely mucous 
tubercles, may develop. 

In late syphilis the larynx may be affected by deep and 
rapidly extending ulceratioh, which is very liable to pene- 
trate and attack the cartilages ; it is rarely the result of 
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the breaking down of gummata. In bad cases there may 
be caries or necrosis of the cartilages, with subsequent 
extension of the inflammation into the subcutaneous tissues 
and the formation of abscesses. . In all cases the epiglottis 
is especially liable to be attacked and may be completely 
destroyed. Occasionally the inflammation commences in 
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Syphilitic Ulceration of the I^irynx with formation of 
cicatricial bands and destruction of the epiglottis. 

the perichondrium, and only subsetpiently extends to the 
mucous membrane. The inflammatory process is liable to 
be very chronic, but in any case acute oedema may suddenly 
ensue and urgent dyspnoea may result. In cases of long 
standing there is often much thickening of the mucous 
membrane and cicatricial contraction, whilst more rarely 
bands of membrane and adhesion's unite the opposed inflamed 
surfaces. In this way the oriflee of the glottis may become 
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much contracted,' and permanent dyspnoea and stenosis may 
result. The larynx may be affected in any of the above- 
mentioned ways in patients with congenital syphilis. 

TUMOURS OF TBB XiARTXrX. 

The most common innocent tumour of the larynx is a 
papilloma. The papillomata of the larynx differ somewhat 


Fk;. 58. 



Papilloma of the Vocal Cords. 


from each other, and may be either single or multiple, 
pedunculated or sessile. They occur at all times of life, 
but are rare after fifty, and are relatively common in 
childhood. Their most frequent seats are the vocal ebrds, 
especially their most anterior parts, and the ventricles. 
Their surface is warty and rough, and their cplbur grey 
or red. The most prominent symptom caused by these 
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tumours is hoarseness of voice, but in children they may 
cause much spasm and dyspncea, and occasionally terminate 
fatjilly. 

Fibromata of the larynx are slowly growing tumours, 
most common in people of middle age, and usually situated 
on the vocal cords. They iire commonly single, and form 
round or oval smootli tumours. They are generally no 
larger than a pea, but may be as large as a hazel-nut, and 
are either sessile or pedunculated. Their cut surface is 
white, and the microscope shows that they consist of dense 
fibrous tissue. 

Mucous cysts are developed in connection with the 
mucous follicles of the larynx. They are most common on 
th# back of the epiglottis and in the ventricles, and vary in 
size from that of a pin’s head to that of a hazel-nut. ’J'hey 
contain clefir mucus. 

In addition to these above-mentioned innocent growths, 
adenomata, angeiomata, enchondromata, lipomata., and 
myxomata have been described ; all these varieties of 
tumours are, however, of very rare occurrence. 

The most common malignant growth of the larynx is 
undoubtedly epithelioma ; it may be either intrinsic or 
extrinsic in its origin. The former term is applied to 
tumours which commence completely within the laryngeal 
box or grow on the true vocal cords, in the ventricles, 
and on the parts beneath the cords. Tumours originating 
in the epiglottis or the ary-epiglottic folds are said to be 
extrinsic. 

The patients in whom epitheliomata occur are most 
frequently men over middle age, and the growth may 
originate in any part of the larynx. The surface of these 
tumours is generally very definitely papillary or warty, 
and for this reason mistakes in diagnosis are common. The 
growth of epithelioma of the larynx is comparatively slow, 
and life is generally prolonged for rather more than two 
years. 

When originating inside the laryngeal box the progress 
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of the tumour is much slower than when it commences 
extrinsically, and the lymphatic glands are not affected 
until late in the disease. Epithelioma spreads very slowly 
in cartilage, but as it attacks it perichondritis is set up, and 
necrosis of portions of cartilage may result. When the 
growth reaches the extra-laryngeal tissues, suppuration and 
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Epithelioma of the Larynx. 


sloughing commonly ensue, and the tumour may fungate 
through openings in the skin. 

Death often results from septic broncho-pneumonia, set 
up by the foul state of the larynx, but in other cases is 
brought about by dyspnoea or exhaustion. The lymphatic 
glands which are infiltrated sometimes form large breaking- 
down, sloughing masses, and are more likely to be early 
implicated in the extrinsic variety. Dissemination and the 
development of secondary tumours in the viscera are very 
rare. Epithelioma of the larynx is usually of the squamous- 
celled variety, but columnar-celled growths have been de- 
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described. Spheroidal-celled alveolar carcinoma is also but 
rarely met with. 

Sarcoma of the larynx is a rare disease. The tumours 
are sometimes of considerable size, and are at first smooth 
and globular, but subsequently ulcerate and infiltrate the 
surrounding parts in the same way as does an epithelioma. 
The tumour may be of either the round or spindle-celled 
variety, and, unlike the epitheliomata, rarely affects the 
lymphatic glands ; dissemination is also uncommon. 

ZirjURl&S OF THS KARYXrat. 

Blows upon the larynx may cause much reflex spasm 
and dyspna^a, which is sometimes urgent. Fractures of the 
cartilages are rare, and may result either from a blow or a 
squeeze ; the thyroid cartilage is more often fractured than 
the cricoid. 8uch injuries are always serious, and, when 
the mucous membrane is torn, haemoptysis and dyspnoea are 
common. Death not uncommonly results from obstruction 
to the passage of air by displacement of the fractured 
cartilage. 

"Scalds of the larynx are most often seen in children, and 
commonly result from attempts to drink from a kettleful of 
boiling water. In these cases the lips, cheeks, and tongue 
are commonly blistered, white, and swollen, the voice is 
husky, and swallowing is painful. (Edematous laryngitis is 
very liable to supervene within an hour or two, and in the 
absence of treatment death from dyspnma is of common 
occurrence. 

rORBZGR BOBZSS ZR THB AZR-PASSAOBS. 

Foreign bodies always obtain access to the air-passages 
during the act of inspiration, except in cases where the 
muscles of the glottis are paralysed, as, after diphtheria ; 
they cannot normally obtain an entrance during deglutition. 
In most cases they obtain entrance through some sudden 
inspiratory act whilst the foreign body is in the mouth; 
thus, a piece of meat may pass into the larynx if the patient 
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suddenly laughs whilst eating, or a pin or other foreign 
body held between the lips may in a similar way obtain 
entrance. Foreign bodies may also pass into the air-passages 
during deep ansesthesia when the normal sensibility of the 
glottis is numbed. 

A foreign body niay lodge in the larynx, the trachea, the 
bronchi, or the lungs, and the symptoms differ according to 
the position in which it rests. 

In the larynx a large mass of meat or similar material 
may completely block the glottis, and cause death from 
asphyxia in a few minutes ; and in other cases, although 
not large onougli to close the whole glottis mechanically, a 
foreign body may cause death through spasm set up by its 
.irritation. If death does not at once result, and the foreign 
body remains in the larynx, it interferes with respiration^ 
and speech to a varying extent, but the symptoms are con- 
tinuous so long as it remains, although they are liable to 
sudden exacerbation at any time. If not removed, the 
foreign body will set up laryngitis, and death may result 
either from this or from inflammation spreading to the 
trachea and bronchi. 

If the foreign body passes into the trachea it is never 
large enough to completely plug that tube, and after an 
initial attack of dyspnoea the symptoms are liabl^ to sub- 
side. As the vocal cords are not interfered with, there is no 
marked alteration of voice, and respiration may be tranquil. 
The patient is, however, liable to sudden and severe attacks 
of dyspnea; these are caused by the foreign body being 
coughed up rigainst the glottis, which immediately closes 
spasmodically, and during such an attack the patient may 
die of suflbeation. 

If the 'foreign body remains in the trachea, death will 
result either from spasm of the glottis or from inflammation 
of the trachea and bi'onchi. 

The lodgment, of a foreign body in a large bronchus 
results in the obstruction to the passage of air into a given 
portion of lung, and is accompanied by symptoms of dyspnoea, 
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which are urgent in proportion to the size of the bronchus 
which is plugged. Bronchitis and broncho-pneumonia will 
subsequently ensue, and the lung supplied by the plugged 
bronchus will become collapsed. 

In cases where the foreign body is very minute and 
passes into a terminal bronchus, the initial dyspnooa is but 
slight, but further symptoms will ensue in consequence of 
inflammation and suppuration of the surrounding lung 
tissue. 



CHAPTER XXXTII. 


DXSfiASSS OF TKfi THYROID GXiAND. 

Inflammation of the thyroid gland, apart from other 
diseased conditions, is an event of some rarity, although it 
is by no means uncommon for a goitrous gland to become 
inflamed. The changes that occur are such as are seen in 
similar conditions of other soft tissues, and the inflamma- 
tion occasionally terminates in the formation of pus. 

Atrophy of the thyroid is associated with myxoxlema, 
and is thus of considerable importance. 

goStre, or brorcbocees. 

The term “ goitre ” is applied to any enhargement of the 
thyroid gland which is not caused by inflammation or 
malignant growth ; its causes have been much discussed", 
and arc not yet satisfactorily settled. In some jeases the 
disease is hereditary, and commonly commences in early' 
life ; in a very large percentage of instances it occurs only 
in certain definite localities, where it is endemic. 

Tlie disease is considered by some writers to be caused by 
any occupation or habit which favours congestion of the 
veins of the neck, such as the playing of wind instruments. 
For many years goitre has been attributed to drinking 
water derived from melted snow or ice ; but there ,doe8 not 
appear to be any truth in this theory. Jt is also supposed 
— and with more probability — to be due to the presence of 
large quantities of lime salts in drinking-water. 

Structurally, goitres may be divided into four classes, 
though it must be remembered that between all of these 
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there are connecting links, and that more than one of the 
morbid conditions may be found* in the same growth. 

First/simple h3rpertropliy. — In this form there is an 
overgrowth of the glandular tissue, and in most instances 
the enlargement is symmetrical, both lobes as well as the 
isthmus being hypertrophied in proportion to their original 
size. In other cases localised hypertrophies occur, and 
definite glandular tumours — true adenomata — may 
develop in the substance of the lateral lobes or in the 
isthmus. Such growths are usually definitely encapsuled 
and sddom attain a large size. Whether the growth be 
universal or local, the now tissue does not differ from that 
of a healthy gland, being composed of closed vesicles, lined 
by epithelium and containing a clear sticky fluid, embedded 
in a stroma of loose connective-tissue. Occasionally thyroid 
adenomata present the structure of the ftetal gland — the 
acini being ill-formed and containing no colloid material. 

Second, cystic goitre. — In cystic goitre there is a develop- 
ment of cysts of unusual size. These cysts commonly occur 
in glands in which there is also some true hypertrophy, but 
may develop in otherwise healthy thyroids. They are 
formed by a mucoid or colloid degeneration of the walls of 
separate vesicles, which are thus thrown into one another, 
and form cavities of various dimensions. In other cases 
they appear to result from cystic degeneration of an 
adenoma. Such cysts are sometimes single, but more often 
multiple. They contain either clear serous fluid, viscid 
colloid material, or a dark bloody liquid, with a grumous or 
coffee-ground-like deposit. They may attain a great size, 
and sometimes develop with much rapidity as the result of 
spontaneous haemorrhage into them. Under such circum- 
stances the pressure of the cyst may cause dyspnoea, or even 



Third, fibrous-goitre. — In fibrbus goitres there is an 
excess of the fibrous stroma as compared with the glandular 
tissue. The fibrous growth is common in old goitres, and 
generally occurs in a gland which has previously been the 
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seat of simple hypertrophy. In other goitres of long 
standing calcareous degeneration is frequently met with, 
and in some cases the whole thyroid is converted into a 
calcareous mass. 

Fourth, pulsating goitre. — This is a form o£ broncho- 
cele in which there is an excessive development or dilatation 
of the vessels. It is really only a variety of simple hyper- 
trophy. Pulsating bronchocelo is sometimes Jissociated with 
protrusion of the eyeballs, palpitation of the heart, and a 
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A goitre which caused dyspiiwa by compressing the trachea 
l)clwecn its lateral lob(*.s. 

neurotic mental condition. This combination of symptoms 
constitutes the afiection known as exophthalmic goitre 
or Graves’ disease. 

The effects of a goitre depend both on its size and on 
the rapidity of its growth. The veins leading from the 
enlarged gland become distended, and in many cases those 
of the head and neck are subsequently dilated. Pulsation 
in the carotids is occasionally increased, but in some instances 
the growth causes pressure on these vessels, and, by inter- 
fering with the blood-current, induces cerebral anmmia 
with spasm or convulsions. Spasm of the glottis or 
paralysis of the laryngeal muscles may also result frpm 
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irritation of the recurrent laryngeal nerve. The most 
important result of enlargement of the thyroid is, however, 
interierence with the passage of air through the trachea, 
which is usually compressed on either side by the two lateral 
lobes, but may in rare instances be narrowed by the pressure 
exercised by the enlarged isthmus in front. In other cases 
the growth extends between the sternum and trachea, and 
S(][ueozes the latter against the spine. Even in cases where 
no urgent dyspnoea exists, it is common for a bronchocele to 
produce some shortness of breath on exertion. The large 
majority of goitres do not cause death, and a fatal termina- 
tion is much more common in the rapidly growing tumours 
than in those of slower growth, even although the latter 
attalh a greater size. The name acute bronchocele has 
been given to those quickly developing goitres, and the 
dyspnoea which they cause is explained by the fact that the 
fasciae and muscles of the neck have not time to stretch and 
provide room for their development ; hence, all hollow and 
compressible structures necessarily suiler. These acute 
bronchoceles are most often met with in young subjects, 
and, in some instances at least, their growth is coincident 
with the changes that occur at puberty. In cases of cystic 
bronchocele, the cysts sometimes rapidly increase in size on 
account of the effusion of blood into their cavities, and may 
thus cause dyspnoea. 

MAUOXrAXrT DZSXSASfi. 

Sarcoma is rarely seen in the thyroid gland, but carci- 
noma is not uncommon. The latter growth usually affects 
thyroids which have previously been the seat of goitrous 
enlargement, and is commonly diffused throughout the 
entire gland. The tumours are usually of the encephaloid 
variety, but occasionally they are scirrhous in type ; some- 
times they very closely simulate the normal glandular 
structure, and can only be distinguished from cases of 
simple hypertrophy by the infiltration of the neighbouring 
tissues and by their malignant clinical course. All growths 
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of this class are liable to cause glandular enlargement, and 
to produce secondary growths in the viscera and bones. 
They usually run a rapid course, and terminate fatally, 
either by local complications or visceral disease. 

Cachexia strumipriya is a term used to indicate a 
peculiar condition allied to myxcodema, which is liable to 
ensue in patients whose thyroid glands have been excised 1 

Examples of this affection were first described by Kocher 
and Reverdin in the year 1883, and since then the obser- 
vations of these surgeons have been confirmed by other 
operators. The disease commences insidiously from one 
month to four or five months after the operation, and is 
characterised by sensations of weakness, with dragging 
pains in the arms, or in all the extremities. Pains in^che 
neck and trunk are less common. The pain is succeeded 
by a sense of chilliness, and chilblains are liable to form. 
The cerebral functions are early affected, and slowness of 
thought and of speech are especially noticeable. This 
condition is followed by further impairnxent of the mental 
capacities, with loss of memory and inability to acquire 
further knowledge, whilst gradually the patient passes into 
a condition of lethargy and feebleness. Coincident with 
the onset of the disease, swelling of the face, and especially 
of the eyelids, is noticed, and gradually, as the swelling 
spreads, the whole face becomes broad, the lips thick and 
pouting, the features lose all expression, and a semi-idiotic 
appearance results. The abdomen becomes large and 
tumid, the hands and feet are swollen and thickened, the 
skin as a whole becomes thickened and dry, and the surface 
epithelium readily scales in many cases. The hair becomes 
brittle, and commonly falls out in large quantities. Com- 
bined with these conditions there is always very marked 
ansBmia, and in those patients who are children growth is 
almost entirely arrested, and the period of puberty is 
delayed. 

It is now commonly believed that the foregoing symptoms 
are the direct result of removal of the entire thyroid 
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gland, and the theories that they are due to injury of 
the sympathetic nerve, to atrophy or narrowing of the 
traehea, or to residence in a goitrous district, are no longer 
credited. 

But, jilthough these typical symptoms may ensue in 
many cases of thyroidectomy, they do not occur in all, and 
in others, although present, they are much modified. It 
is believed by some authorities that in all cases where they 
do not ensue, either the entire gland has not been removed, 
or that the parathyroids, or perhaps the accessory thyi*oid 
glands, which are known to exist in some people, subse- 
quently hypertrophy, and take on the functions of the 
removed organ. It is indeed true that enlargement of 
accessory thyroids has been seen in many cases whei*e the 
symptoms of cachexia strumipriva have not followed on 
thyroidectomy, but it is nevertheless probable that in some 
cases where no thyroid tissue at all is left, the typical 
symptoms of the ^disease in question do not supervene. In 
yet other cases the anjemia and the impairment of the cere- 
bral functions occur without the swelling of the face and 
the changes in the skin, which are their usual accompani- 
ments.. The surgical importance of the foregoing facts is 
obvious. Total removal of the thyroid gland entails grave 
danger to the patient : partial removal is comparatively 
harmless. 


ACROMSGAZiT. 

Acromegaly* is a disease which is characterised by great 
enlargement of the hands and feet, with much deformity of 
the face. The hands and feet are simply overgrown, all the 
tissues sharing in the enlargement, although there is in 
addition a great increase of hbrous tissue. The size of the 
extremities is indeed in advanced cases most remarkable, 
and the measurements of a hand, the cast of which is in 
the museum of St. Bartholomew's Hospital, compare as 


&Kpoy, extremity; fiiyas^ large. 
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follows with the measurements of an average adult male 
hand : — 

Length . . . . 9 in. Normal hand. 7J in. 

Length of middle digit . sf in. ,, 34 in. 

Circumference at meta- 
carpal bones . . 13 in. ,, 84 in. 

Circumference of middle 

finger .... 4I in. ,, 2^ in. 

* The logs and forearms are not usually enlarged, but in 
some of the recorded cases the patients were very muscular. 
The spine usually presents a posterior curve in the dorsal 
region, and there may be some lumbar lordosis or lateral 
curvature. The thorax is Battened from side to side and 
moves but little in respiration, the respiratory movements 
being chiefly abdominal. The skin is thick and often warViJr, 
and pendulous parts are specially thickened; the labia majora 
and the clitoris may bo greatly hypertrophied. The growth 
of hair may be increased, and the hair itself may become 
very long and coarse. 

The whole head is often enlarged, and the cranium tends 
to become lengthened antero-posteriorly, but the bones 
of the face are specially increased in size, and the jaw-bones 
more than the rest ; the lower jaw by its great enlargement 
frequently projects in front of the upper teeth, and causes 
much disfigurement. The supra- ciliary ridges and the 
tarsal cartilages are much hypertrophied, and the whole 
nose is greatly increased, its bones, cartilages, and skin all 
undergoing overgrowth. The ears are not usually so much 
affected. On account of the alteration in shape of .the 
maxillsB, complete closure of the teeth may be impossible. 
The lips are thick, and the lower lip tends to protrude and 
hang down ; the expression of the features may be com- 
pletely altered. 

The youngest patient in whom acromegaly ^s been 
observed was fifteen years of age, and the oldest was 
sixty ; but most of the cases have been observed between 
the ages of twenty and forty. Both males and females are 
attacked. Headache is almost always complained of, and 
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there is often pain in the eyeballs. The general condition 
is one of lassitude, and the speech is usually thick and slow. 
The tongue is large and flabby, and appears too big for the 
mouth ; the cartilages of the larynx in male patients are 
sometimes enlarged and tliickened. 

In addition to the changes in the extremities and face, 
blindness, with atrophy of the optic disc, loss of sense of 

Fig. 6r. 



A hand from a case of Acromegaly and a normal hand. 

smell and of taste, and cessation of the catamenia in women, 
have been commonly observed. Indeed, in all cases 
occurring in females the absence of normal menstruation is 
a constant phenomenon. Muscular weakness and excessive 
perspiration have also been observed in connection with 
acromegaly. 

In patients on whom post-mortem examinations have 
been made, it has been found that the bones of the hands 
and feet were enlarged, that on all the bones there was a 
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tendency to the exaggeration of normal ridges or tubercles, 
and that on some of the bones of the extremities, as well as 
on those of the face, there were osteophytic growths, 
although the general overgrowth of the whole bone was not 
seen in the extremities. The sternum is usually thickened, 
widened, and lengthened, and the ribs and clavicles are 
also greatly thickened ; similar alterations are common in 
the pelvic bones. The uterus is generally atrophied and the 
vagina capacious. 

The pathology of acromegaly is at present obscure, but 
there is a tendency to attribute it to some diseases of the 
pituitary body, the thyroid gland, or of the sympathetic 
nerves. It becomes more probable year by year that disease 
of the pituitary body is a constant factor in acromegaly, foy 
in all recent post-mortem examinations this body has been 
found either greatly hypertrophied, the seat of new growth, 
or else completely atrophied. In a certain proportion of 
cases the thyroid gland has also been found diseased. The 
diagnosis of acromegaly is generally easy. From the thick, 
heavy lips and broad, deformed face, the disease has been 
mistaken for myxoedema, but from the latter it differs 
very materially in the absence of dryness of the skin 
and hair, and in the absence of any alteration in the 
mental condition, as well as in the positive deformity of the 
jaws, thorax, hands and feet. From osteitis deformans it 
may readily be separated, when it is remembered that in- 
this affection the bones of the skull and the long bones are 
especially diseased, whilst in acromegaly it is just these bones 
that remain most unaffected. 
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AND DZSfiASNd OF 
KUSCIi&S, TENDONS AND BVllSH:. 

Rupture 6f Muscle. — Considering the constant strains to 
\^ich they are subjected, muscles are but seldom torn, and, 
‘when they are ruptured, it is rather by a sudden and 
unexpected strain than by the employment of great mus- 
cular force. The ends of a ruptured muscle immediately 
retract, and remain separated by an interval which varies 
in extent in different cases. A certain amount of blood 
is always extra vasated, and may form a considerable 
hasmatoma. 

Union of the torn muscle is accomplished by a process of 
plastic inflammation, with exudation of lymph, and its sub- 
sequent organisation into fibrous tissue. 

Wounds of muscle are followed by separation of the 
cut fibres, and in such injuries, as in rupture, repair is 
effected by fibrous tissue. Muscle may be said never to be 
reproduced, for, although attempts at reproduction of 
muscle-fibres have been described, the amount of new 
muscle thus formed is quite microscopic. 

Inflammation of Muscle. — Muscles are but little prone 
to inflammation, and when affected by so-called myositis, 
the latter is commonly the result either of injury, of 
inflammation spreading from surrounding parts, or of 
such constitutional conditions as gonorrhoeal rheumatism,- 
pj^miaand typhoid fever. The course of the inflammatory 
process in muscle does not differ from that in other tissues^ 
and requires no special description. 
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Atrophy and Degeneration of Muscle. — The most 
common cause of muscular atrophy is disuse^ and in cases 
where a limb has remained unused for years, as in chrcmic 
disease of a joint, the whole of the muscles may be so 
atrophied that no contractile tissue remains, the muscle- 
sheath being filled with a mass of fatty and fibrous tissue. 
The wasting of muscle which follows nerve-section has 
already been mentioned, and the various forms of atrophy 
and degeneration which are dependent upon disease of the 
central nervous system — e.g,y infantile paralysis, progressive 
muscular atrophy, &c.— do not come within the scope of 
the present work. 

Ossification of Muscle. — ^The formation of bony plates 
in muscle is a condition far more often met with in nibn 
than in women. Occurring in single muscles, it is -by no 
means very rare, and is found most frequently in the deltoid 
and the adductors. The bony deposit occurs at the osseous 
insertion of the muscle, and appears to be produced either 
by constant strain or by frequent though slight contusions. 
•The development of bone in the adductor muscles is most 
common in men who ride, and results in the production of 
the so-called “ riders* bone.** 

In other, and fortunately rare, instances, the tendency 
to the formation of bone is found in many muscles, and 
cases are described in which the back and neck have thus 
become encased in a broad osseous cuirass, resulting in the 
complete immobility of the affected parts. The cause of 
such a condition is quite unknown. It has been named 
** myositis ossificans,” and appears to be either of * 
congenital origin or else to commence very soon after 
birth. 

Tumours of Muscle. — Primary tumours of muscle are 
rarely met with. The few cases that are recorded are almost 
all instances of sarcomatous growths. In four cases with 
which 1 am acquainted, the tumours were of rapid growth 
and ran a malignant course. The cells of which they were 
composed #9re mostly oval. 
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Syphilitic Affections of Muscles. — Gummata occur 
with tolerable frequency in the muscles, and appear to have 
a decided preference for those of the neck, and especially 
for the sternoid-mastoid. They often attain a considerable 
size, and may be as large as a hen’s egg. They do not diiier 
structurally from gummata elsewhere. 

The chief parasitic diseases of muscle are those due to 
the presence of hydatids or of trichinae. The latter are 
met with in voluntary muscles only. 

zirjuRiss Airn dzssasss or Tzsiraonrs 

Airs THBZR SBBATBS'. 

Wounds and Ruptures. — Tendons are more liable to 
rupture than are muscles, notwithstanding their tougher 
and denser structure. The injury is at once followed by 
retraction of that portion to which the muscle is attached, 
whilst the other end does not alter its position except as 
the result of the movements of the part into which it is 
inserted. Repair is effected by a process of plastic inflam- 
mation. The exuded inflammatory products collect chiefly 
in the tendon-sheath, and in it undergo development, first 
into fibrous tissue, and subsequently into tendon. Repair 
is at once both rapid and complete, the newly formed 
tendon being capable of supporting considerable strain 
within a few weeks, and finally becoming indistinguishable, 
even by microscopic examination, from the neighbouring 
tendinous structure. 

In wounds of tendons unaccompanied by the formation 
of pus — 6.gr., in tenotomy for talipes — the process of repair 
is epictly the same as that above described ; but in open 
wounds accompanied by much suppuration the tendons and 
their sheaths are liable to become matted to one another 
and to the surrounding parts in such a way that their 
future utility is either destroyed or greatly impaired. The 
prospect of union in such cases is greatly enhanced by 
careful suturing at the time of the accident, or even at a 
later date if repair has failed. 



304 


GANGLION. 


There are but few diseases to which tendons are liable^ 
for they may be said never to be aftected by inflammation 
or new growth except when secondarily implicated by 
extension from the surrounding parts. Gummata are 
rarely met with, but gouty deposits of urate of soda are not 
uncommon in the tendons of the feet and ankle. Fibrous 
tumours occasionally grow in connection with the tendon- 
sheaths of the fingers. 

Teno-synovitis. — Teno-synovitis, or inflammation of 
the synovial lining of a tendon-sheath, is usually a subacute 
aflection, and is most often seen in the extensor tendons of 
the wrist. The exciting cause is almost invariably excessive 
use of the muscles, and the constant friction of the tendons 
within their sheaths gives rise to roughening by the deposit 
of lymph, and a consequent creaking or crepitating sensation 
when the hand is placed over the atiected part. The 
inflammation is usually transitory, and readily subsides 
with rest, but it is liable to recur when the muscles are 
again culled upon for any unusual exertion. 

In another class of cases the inflammation of the tendon- 
sheath is of tubercular nature. I have seen several such 
cases in wliich the tendons of the wrist or ankle were 
implicated, and in cases of tubercular ai*thritis it is very 
common to find an extension of tubercle to the tendon- 
sheath, the lining of which becomes as thick and pulpy as 
the synovial membrane of the joint. 

Ganglion. — Ganglia are of two kinds — simple and 
compound. Each variety is most frequently seen in the 
sheaths of the tendons on either the palmar or dorsal 
surface of the wrist, or on the dorsal surface of the ankle. 
Ganglia are most common in those who are in the habit of 
using to excess the muscles of the wrist. 

A simple ganglion is usually described as being a 
hernial protrusion of a portion of synovial membrane 
through an aperture in the sheath of the tendon, and it is 
supposed that the communication with the tendon-sheath 
.being subsequently cut ofl’, a small pouch of synovial 
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membrane is thus left outside it. It is much more probable 
that Paget’s description is correct, which attributes the 
formation of a single ganglion to a cystic degeneration of 
one of the synovial fringes* normally present inside the 
tendon-sheath. If this be true, it follows that the fluid 
contained in the ganglion is never at any time in com- 
munication with the cavity of the synovial sheath, but is 
shut off in a cyst, which from the first is a closed cavity. 
However formed, a simple ganglion presents itself as a 
rounded, tense cyst, generally about the size of a hazel-nut, 
but occasionally larger, and containing a perfectly clear 
material of the consistency and appearance of glycerine 
jelly. The appearance of a simple ganglion is liable to cause 
sti^ess and pain in the affected tendon. 

Compound ganglia are most common on the sheaths 
of the flexor and extensor tendons of the wrist. They are 
formed by a distension of the synovial sheaths themselves 
with fluid, and may attain considerable size. In addition 
to sticky and inspissated synovia, they often contain 
numerous small, oval, or rounded, smooth masses of fibrin, 
of the size and appearance of melon-seeds. A compound 
ganglion always materially interferes with the movements 
of the tendons, and in time may completely cripple the hand. 

Dupuytren’fl contraction is the name applied to a 
contraction of the fingers which results in some cases from 
injury or the use of some tool or instrument which causes 
pressure on, and irritation of, the tissues in the palm of the 
hand. In other cases it occurs in connection with the 
rheumatic or gouty diathesis. The little finger is usually 
first affected, and after it the ring. Dissection shows that 
this deformity is not caused by contraction of tendons, but 
by thickening of bands of fascia which are inserted into the 
base of the phalanges, and in time become adherent to, and 
cause puckering of, the skin. In cases of long standing 
the metacarpo-phalangeal and the first inter-phalangeal 
joints become more or less fixed, their articulating surfaces 
being in bad cases dislocated. 
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BZSSASES OF TBS BUB8JB. 

The commonest disease of a bursa is simple distension 
with serous fluid. This distension is liable to follow chronic 
irritation of any kind, and, when the cause has. been 
removed, will usually subside spontaneously. 

If the irritation be kept up, chronic inflammation, with 
thickening of the bursal walls by fibrous tissue, will ensue, 
and is occasionally combined with the formation of “ melon- 
seed bodies,” such as those already mentioned as occurring 
in compound ganglia. In some cases the walls of a bursa 
become so greatly thickened that the cavity is almost com- 
pletely obliterated, and the bursa is practically transformed 
into a fibrous tumour. o* 

Acute inflammation and suppuration of bursa) are also 
of common occurrence, and, if the bursal wall be not 
already thickened by old inflammation, the pus is liable to 
burst its way out, and to become difiused into the surround- 
ing tissues. 

Tumours of bursa) are very rare, but syphilitic gummata 
are common. 

The bursie which are most commonly the seat of all 
forms of disease are those over the ligamentum patellse and 
the olecranon. Simple distension is also common in those 
situated over the tuber ischii and the great trochanter, 
as well as in the bursa which lies in the popliteal space 
between the inner head of the gastrocnemius and the 
semi-membranosus. Certain forms of bursal cyst will be 
found described in connection with diseases of joints. (See 
Chap. XLI.) 



CHAPTER XXXV. 

DZSfiASXSS OF BOKB. 

ATROPHY. 

Atrophy of bone, like the same process in other parts of 
th-* body, is the result of deficient use or of continuous ^ 
pressure. The extreme wasting of the bones of stumps or 
of limbs with diseased joints aflbrds an excellent example of 
the first cause, while the hollowing out and absox’ption of 
the sternum and vertebrje from the pressure of an aortic 
aneurysm well illustrate the second. 

Two kinds of atrophy are described in long bones, but 
they frequently co-exist. Bccentric atrophy is a hollow- 
ing out of the bone from within, so that, whilst it maintains 
its natural shape and size when viewed from without, it is 
found, on section, to be reduced to a mere shell. Atrophy 
of this kind is often seen in aged people. In concentric 
atrophy the whole circumference and diameter of the bone 
are diminished, and its shaft is much more slender than is 
that of the opposite side. Such a bone, on section, is often 
found to be the seat of eccentric atrophy as well. j, <7 

HYPBRTROPBY. 

True hypertrophy is not common. It chiefly results 
from increased blood-supply and from excessive use. 
Good examples of the former are occasionally supplied by 
cases of chronic inflammation in the neighbourhood of an 
epiphysis in a young subject, for, on account of the in- 
creased vascularity of the epiphysial bone, growth may be 
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stimulated to such an extent that, in the course of years, 
a limb may outgrow its fellow by several inches. Better 
examples of pure hypertrophy are aftbrded by cases where 
a bone is called upon to bear undue weight — e.^., in con- 
genital absence of the tibia, the fibula may bo greatly 
enlarged ; in hydrocephalus also the increased size of the 
brain is met by a corresponding increase in the cranium. 

ZXTFXiAMlIlEATZOir. 

In considering the subject of inflammation of bone, it 
must be remembered that the osseous structure is practi- 
cally ossified connective-tissue, and that almost all that has 
been written in the chapter on Inflammation is strictly 
applicable to bone. ^ 

In osteitis, then, there are, first, hyperremia and stasis, 
rapidly followed by exudation, with softening of the inflamed 
tissue, a change which plays a most important part in the 
course of inflammation of bone. 

The blood-vessels of bone run in the cancellous spaces, 
the Haversian canals, and the canaliculi, and consequently 
it is into these pre-existing spaces that the exudation is 
poured. As in all inflammation, this exudation, or lymph, 
consists of cells and fibrin, and, as elsewhere, the lymph is 
subsequently vascularised, and forms what has already 
been called “interstitial granulation tissue” or “inflam- 
matory new formation.” The next step in most cases of 
osteitis is rarefaction, or thinning of the osseous structure. 
This is not, as was formerly supposed, the result of a 
mechanical expansion or dilatation of the bone-spaces by 
the mere pressure of the contained exudation, but is the 
result of the absorption and destruction of the bone itself 
by the exuded leucocytes which lie in contact with it. 
The walls of the canaliculi, Haversian canal, and can- 
cellous spaces are eaten away by the cells, so that their 
naturally smooth contour becomes pitted and irregular; 
in this process of absorption the leucocytes are aided by 
large giant cells, or osteoclastsi which are probably themselves 
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Fig. 62. 


derived from the connective-tissue cells. As the eroding 
process goes on the bony substance becomes thinned away, 
or rarefied, ixnd the cancellous spaces become larger, not 
only on account of the greater tenuity of their walls, but 
also because, where the osteitis is most 
advanced, several spaces are thrown 
into one by the complete removal of 
their boundaries. (See Fig. 62.) 

A section of a bone in this stage 
of osteitis therefore reveals greatly 
increased vascularity, rarefaction of 
tlie osteous tissue, complete filling up 
of the spaces in the l^oiie by red gela- 
tinous masses of granulations, and 
softening of the bone itself, so that it 
may often be readily cut with a knife 
or broken down with the finger-nail. 

The compact-bone is no longer so 
dense, and its laminte appear to be 
separated from each other. The can- 
cellous spaces are so greatly enlarged 
that irregular cavities filled with soft 
pulp are formed, and the old bone 
may be reduced to a mere shell. If 
the surface of a bone be the seat of 
osteitis, the smooth, compact tissue 
will become porous, rough, and pitted 
from erosion by the leucocytes, and 
the periosteum will bo partly separated by the inflammatory 
exudation. 



Section of an Ilium, 
showinjj Rarefaction. 
I'he lamiiuu of the com- 
pact bone appear to be 
sepanited from one 
another, the cancellous 
spaces are enlarged, 
and in the lower pait 
of the specimen an irre- 
gular cavity has been 
formed by destruction 
of the bone which for- 
merly bounded the can- 
cellous spaces. 


The further progress of a case of osteitis depends much on 
Us c ause and on the general health of the patient. Sup- 
posing that the cause has been an injury, and that the 
patient is healthy, the rarefaction will seldom or never 
proceed to such an extent as that described above, and, if 
^e injury has been but slight, resolution and absorption 
^tEe exudation will occur. If the osteitis has progressed 
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further, organisation of the inflammatory products, with 
resulting sclerosis, is the most usual termination. 

Tliis process of sclerosis is precisely analogous to that of 
scarring in the soft parts. The cells of the granulations 
which occupy the cancellous spaces, Haversian canals, &c., 
become developed into connective- tissue and finally into 
bone, the newly formed blood-vessels shrink and disappear, 
and the whole of the previously rarefied bone is converted 
into dense osseous structure, with fewer and smaller can- 
cellous spaces than were present before the inflammation 
commenced. The inflammatory exudation which has col- 
lected bene<ath the periosteum also ossifies, and the bone is 
thickened by the formation around it of a layer of new 
bone formed for the most part in stalactitic or needle-iike 
projections — an arrangement which results from the exuda- 
tion collecting around the blood-vessels as they pass from 
the periosteum to the shaft. 

Instead of terminating in sclerosis, osteitis may result in 
suppuration. This may occur in even' the most healthy 
subjects, and is most frequent when the inflamed bone 
is exposed and thus rendered liable to septic infection. 
It may, however, result from want of rest, the presence of 
some irritating foreign body, the extension of inflammation 
from other parts, or from the bad state of health of the 
patient. 

Whatever the cause, the disintegration of the bone by 
the interstitial granulation tissue progresses to such an 
extent that, finally, instead of the cancellous spaces being 
occupied merely by granulations, they are filled with pus. 
Similar changes occur on the surface, and pus is discharged 
from a granulating surface of inflamed bone, just as it 
might be from an ulcer in the soft parts. The pus having 
been discharged, and the cause of the inflammation re- 
moved, suppuration will cease, unless some constitutional 
condition causes it to continue. Lastly, organisation, with 
resulting sclerosis, will terminate the process, just as scarring 
and contraction of the cicatrix terminate the process of 



SUPPURATION OF BONE. 311 

ulceration in the soft tissues. In many cases of osteitis, 
suppuration and sclerosis co-exist ; thus, in deep ulcers of 
the leg the tibia may bo exposed and suppurating at one 
part, whilst the bone around is sclerosed and thickened. 

It is to suppurative osteitis, with destruction of bone, 
such as is above described, that the term caries is often 
applied. Caries, however, is now rather a clinical than a 
pathological expression, and is used to signify inflammation 
of bone with rarefaction alone, as well as with suppuration, 
whilst by some authors it is limited to that form of osteitis 
which is called strumous.” I myself 
think that, whilst the term “ caries ” is 
useful from a clinical point of view as 
expressing all forms of osteitis with 
destruction of bone, it is not advisable 
to employ it in a pathological work, 
on account of the various meanings 
which it has for both teachei*s and 
students. 

In tubercular or strumous 
osteitis, as in other similar aflec- 
tions, there is a special tendency to 
caseation of the inflammatory pro- 
ducts, as well as to a low and chronic 
form of suppuration ; there is also 
little or no tendency to repair, or to 
arrest of the inflammation. 

In such cases the inflammatory 
exudation in the cancellous spaces 
becomes converted into a soft pulpy 
mass of caseous matter and pus, and in the most typical 
examples there is no sign whatever of the formation of new 
bone, no appearance of sclerosis, none of repair. In this 
way, bones affected with tubercular osteitis may be hollowed 
out into mere shells — a condition which is best exemplifled 
in the small bones of the carpus and tarsus. In some cases 
minute portions of the osseous tissue necrose, and small 


Fig. 63. 



Section of Portions of 
the Tibia and Femur in 
a case of ‘ ‘ Diffuse Tuber- 
cular Infiltration." The 
cancellous spaces arc 
enlarged, and are in part 
filled by opaque masses 
of caseous matter. 
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sequestra of soft and crumbling bone are discharged with the 
pus. The name of caries necrotica ” has been applied to 
this condition. Three chief varieties of tubercular osteitis 
have been described: (i)The “circum^ribed nodule,” v^ing 
in size from that of a split pea to that of a bean, with a 
caseous centre and a red, gelatinous periphery. (2) The 
“ difFuso infiltration,” which is well shown in Fig. 63, and is 
characterised by a yellow caseous infiltration of large areas 


Fig. 64. 



Section of a Bone from a case of Tubercular Osteitis. The 
osseous tissue has been in great part destroyed, and its place 
taken by leucocytes. 'I'lic remains of bony trabeculae in pro- 
cess of destruction may be seen, and in the centre of the 
section is a caseous m iss formed around a giant cell. (Crouch : 
^inch.) 

of cancellous tissue. (3) “ Tubercular necrosis,” which is 
almost limited to articular bone, and is described more fully 
in the chapter on Diseases of the Joints. 

If a bone in a state of so-called strumous osteitis be ex- 
amined microscopically, it will be found that the process is 
essentially tubercular, and that tubercle and tubercle-bacilli 
are mingled with the inflammatory exudation which fills the 
osseous framework. In most cases the bacilli are very few 
in number and difficult to demonstrate, though inoculation 
with the tissue in which they lie will cause tubercle in 
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susceptible animals, and will be foUowed by the growth of 
the bacilli in larger numbers. 

T.ubercular osteitis is most common in cancellous bone, and 
is sepft^specially in the articular ends of the long bones, 
in the carpus, tarsus, and bodies of the vertebrae. It is also 
one of the most common causes of strumous or tubercular 
dise<ase of joints, for the process is essentially infective, and 
tends to spread to the tissues in the neighbourhood of the 
inflammatory focus. 

A large proportion of cases of tubercular osteitis termin- 
ate in suppuration. The abscesses, at first chronic, are liable, 
after discharging their contents, to become septic, and to 
form pus in large quantities. Many patients consequently 
die«oF hectic fever, of amyloid disease, or of general tuber- 
culosis. 

Abscess in Bone. — Acute abscess never occurs in bone, 
for acute inflammations, which in the soft tissues would 
terminate in the formation of abscess, would in bone be 
sure to cause necrosis. Abscess in bone is, then, always 
chronic, and of slow formation. i v. .. ' . '• . 

Tile patients in whom these abscesses occur are always 
young, the most common age being between twelve and 
twenty. Tlie bones most commonly affected are the tibia 
and the femur, and in these two bones, indeed, the larger 
number of all recorded abscesses will be found. Chronic 
abscess is never met with in the shafts, but always in the 
cancellous tissue of the epiphysial ends. 

It is most probable that almost all these abscesses are of 
tubercular origin, like so many of the chronic abscesses in 
the soft tissues ; and this theory is in no way negatived by 
the clear history of injury which is occasionally given. 
Commencing as ^n osteitis of the cancellous tissue, rarefac- 
tion of the bone ensues, the walls of the cancellous spaces 
are destroyed, and thus a cavity is gradually formed in which 
the inflammatory products accumulate. As in the soft parts, 
the abscess-cavity soon becomes surrounded by newly formed 
tissue, the result of a process of chronic inflammation, and 
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Fig. 65. 


thus the bone around the abscess becomes thickened and 
^leroSed. So long as the pus remains^ the inflammation 
continues^ and more and more new bone is produced from 
the superjacent periosteum. If, however, as is so often the 
case, the abscess is situated near to a joint, it is not shut in 

on this side, as elsewhere, by 
periosteal thickening, for there 
being no periosteum in this 
situation, new bone is never 
produced on an articular sur^ 
face, and thus, if the abscess 
continues to extend, the pus is 
more liable to be discharged 
into the joint-cavity thair else- 
where, and to cause suppurative 
arthritis. 

In addition to the thickening 
of the bone itself, there is fre^- 
quently thickening of the soft 
parts, and a gradual extension 
of the inflammatory process to 
the skin, with resulting mdema 
and reddening. Pain is tolerably constant, but, except 
at intervals, is not severe. There is generally a good deal 
of tenderness on pressure, and, on account of the proximity 
of the neighbouring articulation, attacks of synovitis, with 
effusion into the joint-cavity, are of frequent occurrence. 

In some cases the formation of pus in the cancellous 
tissue is accompanied by necrosis of portions of th4 sur- 
rounding bone. Such cases, however, are usually much more 
acute than are those of simple abscess, and the danger of 
implication of a joint is much greater. Beference will again 
be made to these in the chapter on Diseases of the Joints 
under the heading of Acute Epiphysitis.” 

Osteomyelitis. — Osteomyelitis is a term which is best 
limited to difliuse inflammation of the lining membrane and 
the medulla of a bone, with implication of the surrounding 



The Lower End of a Humerus, 
showing an abscess which has 
burst into the elbow-joint. 
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cancellous tissue. Such a difluse inflammation is always of 
infective origin, and is closely allied to cellulitis of the soft 
parts. It almost always originates in a wound which 
exposes the cancellous tissue or medulla, such as an ampu- ^ 
tation wound or a compound fracture. Osteomyelitis is 
characterised by the rapid formation of pus, which infiltrates 
the neighbouring cancellous bone, and is liable to extend 
along the whole length of the shaft. The inflammation 
extends not only in a longitudinal direction, but also 
through a varying thickness of the surrounding osseous 
structure, and may even reach the surface and affect the 
periosteum. An examination of a bone in a case of osteo- 
myelitis reveals the following conditions : The surrounding 
softf parts are inflamed, (edematous, and often sloughing. 
The periosteum is usually retracted from the bone in the 
neighbourhood of the wound, whilst from the medulla pro- 
trudes a soft mass of sloughing tissue. On section, the 
medullary canal is found filled with a similar material, com- 
posed of pus, broken-down medulla, and disintegrating bone. 
The cancellous spaces contain the products of inflammation 
in various stages of decomposition. The disease almost 
always results in necrosis, and the amount of dead bone is 
sometimes very extensive. 

As has already been said, osteomyelitis is essentially an 
infective process, and, in consec^uence, there is often very 
considerable constitutional disturbance. Many patients die 
of pyaemia. 

In some cases the inflammation becomes limited, and 
does not implicate the whole length of the shaft ; and, 
indeed, it may be said that examples of diffuse osteo- 
myelitis become more rare every day — a circumstance 
which is due to the improvements in the modern treat- 
ment of wounds. 

Bzrrvss pzsbzostztzs. 

The term diffuse periostitis” is misleading, for the 
periosteum alone is never affected. In diffuse periostitis 
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there is a spreading, infective inflammation caused by pyo- 
genic bacteria, and attacking both the periosteum and a 
varying thickness of the subjtujent bone. The disease is 
essentially one of early life, and hardly ever occurs in adults. 

The subjects of acute periostitis are often in an un- 
healthy condition at the time that they meet with the 
slig ht injury or the exposure to wet and cold which are the 
almost invariable causes of this afiection. Occasionally, 
.acute periostitis occurs during convalescence from one of 
the specific fevers. 

As might be expected, the bones of the lower extremity, 
being the most exposed to cold and injury, are more 
fre(piontly attacked than are those of other parts; the 
tibia and the lower and posterior part of the femui^ are 
most often involved. The humerus and clavicle seem to be 
more frequently attacked than the bones of the forearm. 

It is. probable that the local condition of certain parts of 
some of the bones further predisposes them to attack. 
Thus the anterior surface of the tibia and that part of the 
femur which lies in the popliteal space owe their liability to 
acuto periostitis to the fact that, on account of the absence 
of all muscular attachments, they are much less vascular 
and less protected than are those portions of the same 
bones which are closely covered by muscle. In some cases 
many bones are simultaneously affected. 

The disease commences with local pain and swelling. The 
skin at first is not implicated, but soon becomes red and 
oodematous. Constitutional disturbance is generally marked , 
the temperature runs up to 103° or 104'^, and rigors, 
vomiting, or convulsions may occur. The local swelling 
increases, and spreads along the bone, and in bad cases 
which are not subjected to treatment the inflammation may 
extend over the whole length of the shaft, l^aemia is a 
very common complication, for the inflammatory exudation, 
being under considerable pressure, makes its way into the 
venous channels in the bone ; and as these channels are 
unable to collapse as they would in the soft tissues, the 
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septic pus, mingled with blood-clot, is especially liable to 
mingle with the venous current and to be conveyed into the 
general circulation. 

An examination of the bone itself will reveal the follow- 
ing conditions : The periosteum and the subjacent bone at 
first show the usual vascularity which 
marks the onset of inflammation. Fig. 66. 


Very soon there is exudation, and 
pus is quickly formed. The pus in- 
filtrates the looser and more cellular 
part of the periosteum, and extends 
from it into the soft tissues, it 
collects, however, in the greatest 
quaittity between the periosteum 
and the bone, for here thei^e is 
most room for it, and the periosteum 
is thus separated from the shaft to 
a variable extent. If the disease 
progresses, the stripping up of the 
periosteum may extend as far as the 
epiphysial cartilage. Beyond this 
it seldom extends, on account of the 
close attachment of the periosteum 
in this situation ; and, for the same 
reason, and on account of the difii- 
culty the effusion has in making its 
way through the tough periosteum, 
the pus may extend between the 
epiphysial cartilage and the shaft, 
and . may thus separate the one from 
the other. 



A Tibia from a case ol 
Acute Periostitis. The 
periosteum has been se- 
parated from the shaft and 
the greater part of the 
latter has necrosed. 


Meanwhile, the inflammatory process also extends into 
the bone, and acute osteitis progresses as rapidly as does 
the periosteal inflammation. 

The inflammation usually fails to reach the neighbouring 
joints, partly on account of the close attachment of the 
periosteum at the epiphysis already mentioned, and also 
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because the non-vascular epiphysial cartilage offers con- 
siderable resistance to the extension of the inflammatory 
process. Occasionally, however, the suppuration does in- 
volve the articulation, and sets up in it a most acute and 
destructive form of suppurative arthritis. If an exit be not 
provided for the pus, the latter will become diffused 
amongst the muscles, and will ultimately make its way 
through the skin by numerous apertures. If the pus be 
evacuat e^j, e arly , the disease may be cut short, and in 
favouraSie cases the bone recovers without necrosis. The 
extent to which the bone dies in any case depends not only 
on the separation of the periosteum, and the consequent 
interference with the blood-supply, but also, and probably 
to a far greater extent, on the inflammation of the f)one 
itself. Acute osteitis is the most fertile cause of necrosis, 
and the greater the amount of bone inflamed the more, 
extensive will be the necrosis. The separation of the dead 
bone from the living, and the formation of new bone, occur 
in the manner described below. 

XTBCROSZS. 

Necrosis of bone is the equivalent of gangrene of the soft 
parts, and, like the latter, it arises from interference with 
the blood supply. 

Necrosis most -frequently residts from injury and acute 
inflammation. In some cases of the former the periosteum 
is torn away, and thus the bone is deprived of a considerable 
proportion of its blood. Such an injury is always followed 
by a certain amount of thrombosis in the torn blood- 
vessels, and, later on, by inflammation of the damaged 
tissues. Both of these tend to further interfere with the 
circulation. 

In acute inflammation of any part of the body there is a 
tendency to the compression of the vessels by the inflamma- 
tory exudation. The more acute the inflammation .the 
greater is this tendency, and the more dense and unyielding 
the inflamed structure the greater is the tension of the 
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extravasated fluid. In bone, the exudation is poured out 
into the cancellous spaces and the Haversian canals, and, in 
cases of acute osteitis, the blood-vessels are very quickly 
compressed by the pent-up exudation. In less acute csises, 
where the process of exudation is much slower, time is 
allowed for enlargement of the bony canals by absorption of 
their walls by the leucocytes, and thus more space is pro- 
vided for the exuded fluid, and necrosis does not result. 
Again, necrosis is more common in compact than in cancel- 


Fig. 67. 



Portion of a Femur from a Stump. The lower inch of the 
bone is necrosed, the periosteum and the soft tissues are quite 
detached from it, and a line of demarcation has been formed 
between the dead and the living bone. 

lous bone, for in the latter there is more room for the exu- 
dation, and consequently there is less tension. 

The amount of bone which dies in any individual case 
depends chiefly on the extent of the osteitis, or, in cases of 
injury, on the extent of separation of the surrounding soft 
parts. In many instances these two causes are combined. 
Thus, in compound fractures the bone may be comminuted, 
and the fragments almost completely separated from the 
neighbouring tissues, whilst, on account of the extent of the 
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injury, the resulting inflammation is proportionately great. 
When the periosteum is separated, and the superficial bone 
is alone injured, a thin shell of bone may alone die, whilst, 
in cases of diffuse periostitis and osteomyelitis, either the 
whole thickness or even the whole length of the shaft may 
perish. Necrosis of bone after amputations affords another 
example of the effect of injury. In these cases the inflam- 
mation which results from the sawing, and often from 
subsequent septic conditions, causes the death of a ring of 
bone which, though commonly very small, is in some cases 
an inch or more in depth. Under these circumstances, the 
stump refuses to heal, for the dead bone acts as a foreign 
body, and if an examination is made, the periosteum will be 
found detached from the necrosed extremity, which in time 
is separated and cast off. (Pig. 67 .) 

Separation of the Dead Bone. — When bone is dead, 
the living bone in contact with it shows signs of irritation. 
It becomes the seat of inflammatory changes, just as do the 
soft tissues in a case of gangrene; the inflammation pro- 
gresses to ulceration, granulation tissue is formed, and the 
living bone is separated from the dead by a “ line of demar- 
cation.” This process of separation is necessarily a slow 
one, and, where a considerable thickness of bone has to 
ulcerate through, many months may elapse before the pro- 
cess is complete. So long as the necrosed bone is in contact 
with the granulations of the neighbouring healthy bone, it 
is in part destroyed by the latter, and is eaten out and 
deeply pitted by the destructive action of the leucocytes. 
Consequently, if a piece of dead bone be examined, its under 
surface will be found rough and indented, and marked by 
numerous little pits or depressions which were once occupied 
by granulations. (See Pig. 68 .) The surface of the dead 
bone is non-vascular and is usually white, but occasionally, 
from exposure to the air, it becomes blackened. 

The dead portion of bone when separated from the living 
is called a “sequestrum,” and under favourable circum- 
stances may be cast off from the body ; the ulcerated surface 
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of bone left behind will then heal. If the necrosed bone 
is quite superficial, the process of shedding is called “ ex- 
foliation.’’ This is most commonly seen in the bones of the 
skull, where destruction of the pericranium by mechanical 
injuries, or by burns, often results in death of the outer 
table alone, tlie inner table being supplied with blood from 
the dura mater. 

Kig. 68. 



A Ring of Necrosed Hone which has separated from 
a Stump. 

Formation of New Bone and Inclusion of the 
Sequestrum. — It has already been said that the separation 
of the dead from the living bone is the result of an inflam- 
matory process. Now, this inflammation is not limited to 
the immediate neighbourhood of the necrosed bone, but 
extends over a considerable area. The living bone in contact 
with the sequestrum suppurates, but the osteitis set up 
around is less acute, and results in the formation of now 
bone. The latter is formed not only by interstitial deposit, 
but also, and probably to a greater extent, by the neigh- 
bouring periosteum. The amount of new bone formed may 
be very great, and it thus happens that, by the time the 
dead bone has become completely separated from the living, 
it is surrounded by a case of new bone of considerable 
thickness, and its extrusion or exfoliation is prevented. 

This formation of new bone is often well seen in cases of 
acute periostitis, where, a considerable length of the shaft 
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havin g been destroyed, the sequestrum becomes surrounded 
by a sheath of new and porous bone, except at one or two 
places where discharging sinuses open 
Fig. 69. through apertures in the new bone 

on to the skin surface of the limb. 
These apertures in the bony sheath 
are called “cloacse,” and occur in 
places where the periosteum has been 
previously destroyed by sloughing, 
although such a replacement 
dead bone b} newly formed osseous 
structure is often most useful in 
restoring the functions of the part, 
^ HH it is not without its disadvantages, 

m in? larger number of cases the 

W sequestrum becomes so much shut in 

that its extrusion by natural means 
is impossible, whilst, so long as it 
remains, suppuration is kept up, 
chronic osteitis and periostitis per- 
sist, and the case of new bone becomes 
thicker and thicker. In cases where 
this thickening occurs at the articular 
^ bone, it may be so extensive 
as ultimately to limit the movements 
A Tibia, showing ne- of the joint, and the latter may be- 

crosis of the shaft and come anchylosed by an extension to 

formation of periosteal « 1 

new bone. inflammatory changes in 

progress in the parts around. It is 
evident, therefore, that it is advisable to remove the 
sequestrum as soon as it has become sufficiently loose ; but 
it is not well to anticipate matters by artificially separating 
the dead bone from the living, for the reasons that, until 
the line of demarcation appears, it is not possible to be sure 
of the extent of the necrosis, and that, if the dead bone be 
removed, the formative periostitis will soon cease, and the 
production of new bone will be arrested. Where large 


A Tibia, showing ne- 
crosis of the shaft and 
formation of periosteal 
new bone. 
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portions of the shaft have been destroyed, such a failure to 
form new bone may result in the permanent impairment of 
the functions of the limb. . 

Perhaps the most troublesome cases of all are those of 
central necrosis — cases which depend apparently on a limited 
osteomyelitis — for in these the bone which dies is thjit which 
bounds the medullary canal, and from the beginning it is 
shut in by the superjacent compact bone. 

Necrosis without Suppuration. — Mr. Morrant Baker 
has drawn attention to the occasional occurrence of necrosis 
without external suppuration, and the subject is one of so 
much importance that it is well worthy of consideration. 

In cases of this kind a history of injury may or may not 
be pbtained, and the attention of the piitient is attracted by 
a swelling on a limb, which increases in size with some 
rapidity, and as often as not is painless, and not even tender 
when examined. The superjacent skin may be reddened, 
but it is sometimes quite natural. The swelling feels firm 
and often elastic. The accompanying drawing of a femur is 
from a case of this kind. The patient was a lad of nine- 
teen, who for about three months had noticed such a swelling 
as I have above described ; it was painless, and increasing 
in size. The case was diagnosed as either one of periosteal 
sarcoma or of necrosis without suppuration, and it was 
decided to make an explorsitory incision to settle the ques- 
tion. This accordingly was done, and a mass of soft 
gelatinous tissue was exposed, which, in the opinion of 
those present, was of a sarcomatous nature. Amputation 
was therefore peifonned. A section of the bone after 
removal showed that a very small portion of the compact 
tissue of the shaft had necrosed, and that it had been 
subsequently shut in by a quantity of new bone foinied 
around. Outside this new bone was a mass of fibrous 
tissue and infiltrated muscle, the section of which had 
simulated that of a sarcoma. The size of the swelling was 
altogether out of proportion to the amount of the necrosis ; 
abdut twenty or thirty drops of pus lay around the seques- 
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tium, and communicated by a minute aperture in the new 
bone with a tiny cavity in the inflammatory tissue. 

This case well illustrates the chief 
70 . diflGlculty in the diagnosis of this form 

P necrosis, for, although its true na- 

i S k ture was suspected, even a free incision 

'' f 5 - ik ISlit rather obscured than cleared it up. 

’1 M III addition to those forms of 

‘ ffii m' necrosis which result from injury, 

■;j. from inflammation started by 

u either mechanical or septic agents, 

r necessary to allude to the 

I IMP *W necrosis which results from chemi« 

||M|| cal poisons. Of these there are 

j whose influence is of im- 

portance — mercury and phosphoi'us. 
m 'I'hey act difterently, for the former 

necrosis through its absorp- 
tion into the system, whilst phospho- 
rus acts locally upon the jawbones 
Jy through the inhalation of its fumes 
with the respii-ed air. The eftect 

showing excessive forma- mercury on the teeth and gums is 
tion of new bone, and well known, and its implication of 

thickening of tlie soft jawbone is but an extension of 
tissues around a small , . ^ , 

sequestrum. the same influence to deeper struc- 

tures. With very rare exceptions, 
phosphorus, when taken internally, does not cause necrosis, 
and its fumes may also be safely inhaled if the teeth are in 
a sound state. If, however, there is dental caries, a low 
form of persistently spreading osteitis and periostitis is 
started which often results in necrosis of considerable por- 
tions of the maxillae. The separation of the sequestrum and 
the formation of new bone do not differ from similar pro- 
cesses in other parts. The disease is especially met with in 
the workers in match-factories, but is caused by handling 
the yellow phosphorus and not the amorphous variety. 




Section of a Femur, 
showing excessive forma- 
tion of new bone, and 
thickening of the soft 
tissues around a small 
sequestrum. 



CHAPTER XXXVI. 


OlSZiiLSZSS OF BONE — (continued). 

SYPHZXiZTXC DZSEASES OF BOXTE. 

Disease of the bones is one of the commonest manifesta- 
tions of constitutional syphilis, and may occur either early 
or late in the course of this affection. In the early stage 
of secondary syphilis, pains in tho bones, which are worse at 
night, are of frequent occurrence, and, although actual dis- 
ease is not always to be discovered in a patient with these 
symptoms, the formation of nodes is very common. 

A node is a localised inflammatory swelling on a bone. 
The commonest situations of such swellings are the long 
bones, especially the tibijc, and the bones of the skull. A 
section of a node exhibits inflammatory exudation into and 
beneath the periosteum, as well as into tho surface layers 
of the bone itself. In a large number of instances much of 
this exudation is subseiiuently absorbed, and the bone is 
restored to its natural condition ; but in other cases, espe- 
cially if proper treatment be not adopted, the exudation 
undergoes organisation, first into fibrous tissue, and subse- 
quently into bone, and a so-called hard node ” is formed. 
The new bone is generally rough and porous, like now bone 
elsewhere. 

The tendency to organisation, however, is dependent both 
upon the constitution of the patient and also on the locality 
of the node. If the patient be otherwise healthy, and the 
node be on a long bone, organisation is likely to ensue, but 
if the patient be broken down in health, and especially if 
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4bo skull be tbe seat of inflammation, suppuration is liable 
to follow, and a soft node ” is produced. In this case a 
small periosteal abscess is formed, which, when opened, is 
found to be connected with a carious condition of the sub- 
jacent bone, and indicates that there has been a localised 
suppurative periostitis and osteitis, with rarefaction and 
partial destruction of the superficial layers of bone. 

But whilst nodes are of common occurrence, they can 
scarcely be reckoned as serious lesions, when we consider 
how much more severely the bones may suffer in syphilis. 
For, instead of there being but one or two isolated nodes, 
the whole length of a bone may be attacked by chronic 
osteitis and periostitis, resulting in the formation of new 
bone, deformity of the limb, and great pain. In other 
causes, again, this sclerosis may be accompanied by caries and 
necrosis, and discharging abscesses and sinuses may tend still 
further to damage the health of the patient. The necrosis 
is chiefly caused by the cutting off of the blood-supply by 
the pressure of the inflammatory exudation, but is also 
attributed by some authors to the obstruction to the circula- 
tion which is caused by the sclerosis of the surrounding 
osseous structure. It is difficult to exaggerate the extent 
to which a bone may be damaged ; caries, necrosis, sclerosis, 
and formation of stalactitic periosteal growths may so alter 
it as to render it almost unrecognisable. 

It is, however, in the bones of the skull and face that 
syphilis is seen at its worst, for here the destructive pro- 
cesses far outrun those which cause mere sclerosis and 
osteophytic growth. Ulceration extending from the nasal 
or buccal mucous membrane may implicate the hard palate 
and the bones and cartilages of the nose. Much of the 
latter organ may be destroyed, and perforation of the palate 
may cause difficulty in swallowing, with tendency to the 
return of fluid through the nostrils, and nasal intonation 
of the voice. Inflammation of the middle ear may cause 
necrosis of the auditory ossicles and of the temporal bone, 
and thus produce deafness, or, by an extension of inflamma- 
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tion, may cause meningitis or suppuration in the brain 
itself. 

The vault of the skull is perhaps the favourite seat of 
syphilitic inflammations. Here the disease may attack 
either the inner or the outer table, and in some cases impli- 
cates both. Caries and necrosis go hand in hand, portions 
of bone being first ulcerated, and then gradually cut ofT from 
their vascular supply by an extension of the ulceration. 


FlO. 71. 



Calvariii with extensive Syphilitic Ulceration. I’he 
frontal bone is perforated in several j^laces. 


Three varieties of syphilitic ulceration of the skull have 
been described — the annular, the tuberculated, and the 
reticulated. In the annular form the ulceration commences 
at one spot and spreads from this as a focus. The bone 
becomes worm-eaten and pitted, a circular groove is then 
formed around it, and the central ulcerated portion is 
separated from its vascular connections, and dies. In the 
reticulated variety there is a network of periosteal new 
bone, which is subsequently destroyed by annular ulcers, 
such as those above described. In the tuberculated ulcera- 
tion there is first the formation of raised, rounded, tubercular 
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nodules of new bone, and subsequently an ulceration and 
destruction of them. 

Those varieties of ulceration frequently co-exist in the 
same patient, whilst the amount of necrosed hone differs 
much in different cases. The meninges do not usually 
become inflamed, and the brain itself likewise escapes. 
Such, however, is not always the case, for death may 
ensue from suppurative meningitis, due to an extension of 
inflammation from the Ccarious bone. (See also Congenital 
Syphilis.) 

RBXSVMATZC AFFSCTZOirS OF BOXTE. 

The most commonly recognised form of rlieumatic disease 
of bone is a chronic periostitis, with thickening, and the 
formation of so-called rheumatic nodes.” These nodes are 
usually situated upon the long bones, and are frequently 
indistinguishable from those due to syphilis. They never 
suppurate, however, and are sometimes more diffused than 
the syphilitic variety. The affections of the articular ends 
of the long bones in osteo-arthritis will be described in the 
chapters on Diseases of the Joints, 

OSTEZTZS BSFORMAXrS. 

This is a form of very chronic inflammation of bone 
occurring in people past middle age, implicating many 
bones, and accompanied by a peculiar softening and bending 
of the osseous structure. It was first described by Sir James 
Paget. 

The bones affected by this disease become gradually 
thickened by the deposit of new bone from the periosteum, 
and by the same process their normar outlines are slowly 
obliterated. By the exudation of inflammatory products 
within the bone the osseous structure is absorbed, rarefied, 
and softened, the spaces thus formed being filled with in- 
flammatory exudation. The whole bone becomes greatly 
increased in circumferencol and, on seption, is seen to be 
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much thickened.. In some cases the medullary canal is 
increased in size. 

In consequence of the softening which accompanies the 
inflammatory process the bones become bent, the norm.al 
curves being at first increased, whilst, after a time, fresh 
curvatures are developed. 

The skull is increased in thickness, the forehead becomes 
large and prominent, and the face in 
consequence appears to be too small for Fhj. 72. 

the cranium, by which it is over- 
shadowed. The cLavicles become much 
curved and thickened. The thorax 
falls in on account of the yielding of 
the •softened ribs, and the abdomen 
becomes prominent. The femora curve 
chiefly outwards, and the tibia forwards. 

The humerus does not curve so much 
most of the long bones, but the radius 
and ulna curve backwards. In con- 
sequence of the bending of the bones 
of the lower extremity, and of the 
general posterior curvature which is 
often met with in the spine, the height 
of the patient is frequently diminished 
by several inches. The walk is totter- 
ing, and the support of a stick is often 
necesi^ry. The shoulders fall fors^ard 

over the chest, and the head protrudes 
. , 1 . Section of II iibia 

m a very peculiar manner, looking as from a case of Osteitis 

though it was too heavy for the cervical Deformans, 
vertebral, for the chin would naturally 
rest upon the sternum, and, in order to look up, the patient 
thrusts it out so that the face is carried on a plane which is 
considerably anterior to that of the body. The course of 
the disease is slow, and usually extends over many years. 
A fatal termination may result from the difficulty of respi- 
ration caused by the softened thoracic wall. 
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Fig. 73. 



Figure of a woman with Osteitis Deformans, showing the curvature of the 
lower extremities, the large forehead, and the peculiar carriage of the head. 
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The disease has no known cause, and no remedial 
measures of any importance have been discovered. It 
seldom occurs before the age of forty, and is most common 
in males. It has been associated with gout in some 
patients, and with malignant tumours in others, but no 
causative relation with either of these has been established. 

MOXiXiZTZfiS OSSZUM. 

Mollities ossium is a disease in which there is a gradual 
softening and subsequent bending of tlie bones. Many 
parts of the skeleton are usually involved at the same time, 
and the diseased condition affects the whole of the bones 
bot^ of the limbs and of the trunk. Women of middle ago 
are infinitely more subject to mollities tJian are men, and 
in a large number of cases it undoubtedly commences 
during pregnancy. In some patients mollities is limited to 
the pelvic bones. No time of life is altogether exempt, and 
examples have been recorded in infants as well as in extreme 
old age. In some few cases the course of the disease has 
been arrested either by nature or, apparently, by treat- 
ment. 

An examination of the affected bones shows *a gradual 
destruction of the cancellous tissue, with a corresponding 
increase in the medulla; the destruction extends to the 
compact bone, the osseous structure is gradually removed, 
the bone becomes soft and yielding, and, but little of its 
animal matrix remaining, it is in great part decalcified. 
In the process of destruction there is no sign of inflammation 
or of ‘new growth ; the bone salts appear to be simply 
dissolved out. An examination of the medulla shows, in 
some cases, an increase of fat, and in others a peculiar 
gelatinous matter which is chiefly composed of oil, fat, and 
disintegrated blood-cells. The osteoclasts which are always 
present during bone destruction from any cause are here 
also increased in number. 

The true pathology of iiiollities is yet obscure. It has 
been attributed to an excess of lactic acid in the blood, but 
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this has certainly not been clearly demonstrated. When 
occurring during pregnancy, it has been attributed to the 
demand by the fmtua for bone salts ; but this does not 
explain the cases which occur independently of pregnancy. 
In some cases the dise«ase has been associated with the 
growth of malignant tumours in other parts of the body, 
and it has been suggested that mollities itself is nothing 
more than a diffuse tumour growth. There is good reason 
for believing that some of the cases which have been de- 
scribed as mollities were, in reality, examples of multiple 
myeloid growths ; but there is nothing to warrant the sup- 
position that the genuine disejise owns* such an origin. 
Lastly, mollities has been attributed to some influence of 
the nervous system, but what it is, or how it acts, is quite 
obscure. 


RXCXfiTS. 

Rickets is a constitutional disease in which the bones are 
specially liable to suffer; they are not the only tissues 
diseased, but, on account of the very obvious changes that 
occur in their shape and structure, and of the importance 
of these changes in the further development of the body 
and limbs, the diseased state of the bones attracts attention 
rather than the constitutional cachexia and the visceral 
disease which accompany it. 

Rickets is practically never congenital (the so-called 
cases of congenital rickets being properly referred to spor- 
adic cretinism and ‘‘achondroplasia”), but is chiefly due to 
bad feeding, although any bad hygienic conditions, such as 
overcrowding, deficient ventilation, &c., undoubtedly in- 
fluence its development. Under the head of bad feeding 
is to be included, not only deficient quantities of food, but 
the ingestion of food which is not readily assimilable, or is 
likely to set up gastric or intestinal catarrh ; thus the feed- 
ing of young infants with starchy material, such as biscuits 
and bread, is extremely harmful. 

Rickets is most commonly developed during the first two 
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years of life, but may occur as late as seven or eight years 
of age, whilst isolated eases are recorded in patients of 
twelve or fourteen. Children in towns are more frequently 
affected than are those in the country, and for obvious 
reasons. The generfil signs of rickets, independently of 
the osseous affections, are briefly as follows : The child is 
liable to attacks of vomiting and of diaiThtt>a, its food 
evidently causes dyspepsia, and the abdomen becomes 
considerjibly swollen. There is much lassitude, with 
unwillingness for exertion and impairment of muscular 
' power and tenderness of the limbs. At night the child 
sweats much, especially about the head, and often throws 
off the bedclothes. ^J'he teeth are late in being cut, and the 
antefior fontanelle remains open for an undue length of 
time. The liver, spleen, and lymphatic glands may become 
enlarged, and laryngismus stridulus or bronchitis may occur 
as complications. 

As regards the bones, the following changes may be 
noticed : — The long bones become excessively curved, the 
bending being at first due to an exaggeration of the normal 
curves, although, later on, secondary curves are developed. 
The articular ends of the long bones become swollen at the 
line of junction of the diaphyses with the epiphysial 
cartilages, whilst similar swellings developing at the sternal 
extremities of the ribs produce the so-called “ beads ” on 
the latter bones. On account of its softened state, the 
thoracic wall fails to resist the negative pressure established 
within the thorax during the act of insj^iration, and its 
upper part becomes compressed against the yielding lungs ; 
the lower portion of the thorax is not thus driven in, being 
supported by the solid liver and spleen and the other 
abdominal viscera. The characteristic thoracic deformity in 
rickets is, however, the outcome of several factors, and is 
much accentuated by respiratory difficulties, amongst which 
bronchitis and enlarged tonsils are the most important. 
The thoracic wall tends specially to fall in along the line of 
junction of the ribs with the costal cartilages. The pull of 
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certain ordinary and extraordinary muscles of respiration — 
notably the diaphragm, the pectoralis major, the serratus 
magnus and the rectus abdominis causes this yielding to take 
a certain definite shape. The resulting depression, known 
as “ Harrison’s sulcus,” is faintly marked and almost verti- 


Fig. 74. 
Back 



Cyrtomctric tracing taken after death from the body of a 
child, aged two years, who presented a high degree of rachitic 
deformity of the thorax. The tracing was taken at the level 
of the nipples, and is reduced to ^ (linear measurement) of 
the natural size. 


cal at the upper part of the chest : it attains its maximum 
about the fifth interspace in the nipple line and then 
passes obliquely outwards in a direction corresponding to the 
upper margin of the solid abdominal viscera, becoming fainter 
as it passes backwards. The sternum is thrust forward, 
constituting the deformity known as “ pigeon breast.” The 
adjoined cyrtometer tracing illustrates the general character 
of the thoracic deformity in rickets. The spine become 
more curved than natural, and in some cases a general 
posterior curve takes the place of the normal sinuous out- 
line. The head is enlarged, and the forehead especially is 
bulging and prominent. 

The iliac crests are turned out and the pelvis is either 
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compressed in an antero-posterior direction by the weight 
of the body being transmitted through the spine and the 
sacrum when the patient occupies a sitting posture, or else 
is flattened from side to side by the pressure of the heads 
of the femora when the patient is supported on the lower 
extremities. Thus, the former deformity is more common 
when the disease affects children unable to walk ; the latter, 
when older patients are att«acked. 

Rachitic children are generally undersized, though they 
may be flat and flabby, and in bad cases the bone disease 
appears'to act as a deterrent to future healthy growth, for 
a patient who has 'suffered severely from rickets seldom 
attains middle height. In consequence of the softened state 
of the bones, greenstick fractures are not uncommon. 

An examination of the bones themselves after removal 
from the body shows that the osseous lesions above described 
are due to an imperfection in the calciflcfition of the growing 
bone, and that, whilst the removal of old bone and the 
formation of the animal matrix for the new bone both 
proceed normally, it is in the failure of deposit of calcareous 
salts in this matrix that the real osseous defect in rickets 
exists. There is not, on the one hand, an increased .absorp- 
tion of bone, nor is there, on the other, an increased pre- 
paration for ossification. 

In the normal increase of a bone in thickness the more 
central portions of the cancellous structure are gradually 
removed by absorption, so that the medullary canal slowly, 
but constantly, increases ifi size. And in a healthy bone, 
just as fast as this hollowing out progresses within, so fast 
is new bone laid down by the surrounding periosteum, the 
proper proportions of the compact bone and of the medullary 
canal being thus maintained. Now, in rickets, the former 
. part of this process progresses quite naturally. The shaft 
is hollowed out from within in a perfectly normal manner. 
It is the formation of new bone from the periosteum that 
fails, and, as the old bone is gradually removed, layer on 
layer of the animal matrix of the new bone is certainly 
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formed from the periosteum, but being only imperfectly 
calcified, the shaft comes to be gradually formed of soft 
unresisting bone, and consequently becomes curved and 
deformed. It is seldom that all attempts at calcification 
are entirely absent ; there is generally some attempt, 
however slight, and the result of this is the formation of 



Section through the Line of Ossification of a Rachitic Rone, 
showing the irregularity of the rows of cartilage cells and the 
imperfect calcification. (Zeiss, A.) 


an imperfectly developed bone from the periosteum, to 
which the name of “ osteoid tissue ** has been given. 

At the epiphysial ends changes of a precisely analogous 
nature are found ; here also there is growth with imperfect 
calcification. The epiphysial cartilage in a normal bone is 
continually growing, but just as fast as it grows, so fast 
does calcification extend into it from the diaphysis, and 
thus the cartilage itself never exceeds certain limits of size. 
Now, in rickets, the growth of the cartilage progresses just 
as it does in a normal bone, but. calcification is slow and 
imperfect. It thus happens that in a section of a rachitic 
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bone the epiphysial cartilage is found to be considerably in 
excess of that which is natural. Yet here also, as in the 
case of the formation of new bone from the periosteum, 
calcification is not absent, but only incomplete; conse> 
quently, the line of ossification, instead of being regular and 
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“ Beads " on the inner surface of rachitic ribs. 


even, becomes irregular and jagged ; islands of calcareous 
material are found in the enlarged epiphysial cartilage, and 
portions of unaltered cartilage are left behind in the most 
recently formed new bone. Microscopical examination shows 
great irregularity in the rows of cartilage cells, and imper- 
fectly formed bone. (See Fig. 75.) 
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The swellings at the junctions of the epiphyses with the 
shafts are now readily explained. The imperfectly formed 
new bone is softer than natural, and, being compressed 
between the epiphysis on the one hand and the diaphysis 
on the other, it bulges at the circumference, as would any 
other soft and yielding structure. 

By most writers on the subject it is stated that in rickets 
there is “ increased preparation for the formation of new 
bone,” i.e., increased growth of the epiphysial cartilage, and 
the increased width of the latter in rickets is by such 
observers considered to be the result of the increased 
growth, and not, as is above described, of delayed calcifica- 
tion. The question is one which is a little difficult to settle 
definitely, but it is on the face of it highly improbable that 
a disease which results from malnutrition would cause 
increased growth of any tissue. As a matter of fact, also, 
the bones of such patients, instead of being longer, as they 
would be if the epiphyses grew abnormally fast, are shorter 
than naturril, and it is well known that rickety children 
are usually ill-developed and stunted. 

In exceptional cases the bones in rickets undergo further 
change, and becoming greatly increased in thickness, lose 
much of their matural «hape. This, again, is considered to 
be the result of a tendency to increased growth, but should, 
in my opinion, be looked upon rather as the result of the 
rickets than as an essential part of the morbid process. The 
thickening is probably of the nature of a compensative 
hypertrophy, and is designed to support the weak and 
yielding bone, whilst, on account of the rachitic condition of 
the patient, all the new osseous tissue thus formed is porous 
and spongy^ as already described. 

After rickets has ceased, the bones commonly become 
denser than natural, and growth is often arrested at an 
earlier age than usual. When the bone has been curved, it 
is especially thickened on the side of the concavity — a condi- 
tion which evidently strengthens it and tends to prevent 
the curve from increasing. 
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Scurvy Rickets* — This name has been given to a disease 
which, like rickets, arises from bad feeding, and may be 
associated with the latter affection. It has, however, no 
necessary connection with it. It is characterised by 
effusion of blood beneath the periosteum of one or many of 
the bones, together with ha3moiThagic extravasations in the 
soft tissues, spongy gums, and purpuric eruptions. The 
bones of the lower extremity are more frequently affected 
than are those of the upper, and the effusions of blood are 
most common at the junctions of the diaphyses with the 
epiphysial cartilages : in some cases separation of an epi- 
physis occurs. 

The swellings caused by the haemorrhage are quite un- 
syinmetrical, and vary much in size from time to time, 
the disinclination to use the limbs is much more noticeable 
than in rickets, and there is frequently mucli pain and 
tenderness. The disease is not uncommonly fatal, and an 
examination of the bones .after death sometimes shows that 
the sub-periosteal hiemorrhago has been very extensive. 
Notwithstanding the separation of the periosteum, necrosis 
never ensues.^ 

rCGTAXi RICXBTS— SPORADIC CRBTZRrZSM— 
ACHORDROPXiASZA. 

Rickets is never a congenital disease, but the name of 
“ foetal rickets ” lias been introduced to indicate a condition 
of the skeleton which bears a superficial resemblance to 
true rickets. Infants and children the subjects of the 
dise^e in question are of stunted growth, with large heads, 
short and curved limbs, thick fat necks, and imperfect 
mental development. As they grow up, the face becomes 
broad and flat, the . nose flat and thick, the lips heavy and 
pouting, and the expression dull and heavy. Puberty occurs 
very late, and the sexual organs often remain permanently 
undeveloped; a patient of five-and-twenty or thirty fre- 
quently looks no more than eight or ten years of age, whilst 

. • See a paper by Dr. Barlow in Trans. Med. Chir. Soc., vol. Ixvi. 
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his cerebral functions are usually still less developed than 
is his body. Many of these people are idiots. In some cases 
the thyroid ^land is enlarged; in others it is absent; in 
others again, it appears to be nonrial. The supra- clavicular 
fossjc are often occupied by diOuscal fatty growths. On 
account of the resemblance of the |)ationts who are the 
subjects of this disease to the cretins of Switzerland and 
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A sporadic cretin ai;ed nine years. 


Italy, the name of sporadic cretinism ” has been 
applied to this group of cases. 

An examination of the skeleton shows the following 
changes: — The base of the skull is often short, and the 
ba si -occipital and basi-sphenoid bones may be prematurely 
united : the vault of the skull is fully developed, and there 
is sometimes hydrocephalus. The clavicles (which, like the 
vault of the skull, are formed in membrane) are of normal 
length, as is also the vertebral column. The diaphyses of 
the bones of the extremities are very short, thick, and 
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Plioto^naphs of two men afTectccl with Achoiidroplasiii. 
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curved : in some cases they are only represented by most 
minute portions of bone. The epiphyses are large and 
well formed. The sternal extremities of the ribs terminate 
in cup-shaped cavities, which surround the ends of their 
corresponding cartilages. 

Microscopical examination shows an ingrowth of fibrous 
tissue between the epiphysial cartilage and the diaphysis, 
combined with the almost complete absence of all attempts 
at ossification. The true pathology of sporadic cretinism is 
now clear, and it is certain that it is dependent upon some 
alteration in the functions of the thyroid body. In many 
patients treated sufficiently early the disease is cured by the 
administration of thyroid extract. 

Achondroplasia. — This term has been suggested as a 
suitable designation for certain cases of deformity of the 
limbs which are evidently due to impeifect ossification of 
the epiphysial cartilage, and to a consequent shortening of 
the limbs. It has lately been pointed out by Parrot, Kauf- 
mann, and Dr. John Thomson of Edinburgh, that cases of 
this class have been erroneously included amongst those of 
“fcutal rickets ” and “ sporadic cretinism,” and it is certain 
that in the cases in question there is no real rickets and no 
disease or abnormality of the thyroid gland. It is further 
possible that many of the specimens described as “ foetal 
rickets ” or ‘‘ sporadic cretinism ” really belong to this class, 
and have not hitherto been sufficiently recognised. 

The abnormal condition commences in utero, and the 
bones which ar^ chiefiy allected are those which are the 
earliest to be developed, “ and those which, though formed in 
cartilage, remain altogether or mainly cartilaginous till a 
late period of intra-uterine life, are found quite normal in 
size ” (Thomson), so that the morbid process must commence 
at a period when the diiierentiation of the mesoblast is in 
progress. 

In the most marked examples of this afi[ection the fcetus 
is generally still-born ; very few survive birth more than a 
few days. In those cases where early death does not occur 
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the patient grows up a dwarf, with curiously thickened and 
stunted limbs, but with a spinal column of normal length, 
and with normal clavicles, scapulie, hands and feet, the 
deformity thus affecting mainly the limbs and pelvis, as ii^ 
sporadic cretinism, and, as in the latter disease, the base of 
the skull is imperfectly developed. In these patients, how- 
ever, there are none of the associated mental conditions of 
cretinism ; the skin and haii* are natural and the sexual 
organs are normally developed. I am much indebted to 
Dr, Thomson for the accompanying illustration taken from 
his paper in the Edinhimjh Medical Jour ml. 




articular ends of the long bones. They occur almost 
invtariably in young people, and are most commonly seen on 
the ungual phalanx of the great toe or at the articular ends 
of the long bones, especially on the lower and inner side of 
the femur just by the adductor tubercle, and on the upper 
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end of the tibia. They appear to grow from portions of the 
epiphysial cartilage which have failed to become ossified, 
and which subsequently take on active and independent 
growth. A section of a growing cancellous exostosis will 
always show a covering of cartilage, and microscopical exa- 
mination will reveal the formation of new bone in progress, 
just as does a section through an epiphysial cartilage. 

Cancellous exostoses seldom attain any considerable size, 
being most commonly about as large as a walnut. They 
usually cease to grow at the time when the epiphysis is 
united to the shaft — a point which is worth remembering 
when considering the advisability of removal. 4Miey are 
often attached to the bone by a distinct pedicle, and, 
especially when they have been subjected to piossure oi‘ 
friction, may be covered by a bursa, wliich may render their 
hardness less evident than would otherwise be the case. 
Occasionally, these bursa3 are in direct communication witli 
the neighbouring articulation. 

Cancellous exostoses are sometimes multiple, and as many 
as one hundred or more have been known to occur on a 
single individual. These multiple exostoses are frequently 
hei*editary, and are often found in several membeis of the 
same family. In their structure and mode of growth, as 
well as in their preference for the articular ends of long 
bones, they do not dilier from the single exostoses. 

Ivory exostoses are composed of compact bone of more 
than usual density, with fewer Haversian spaces and canali- 
culi than are present in normal bone. Like the cancellous 
growths, they are most common in young people, but occur 
also in middle age. The mo.st usual situation for such 
tumours is the cranium, but they are also- found on the 
bones of the face and on the ilium and scapula. They are 
usually single and small, often not larger than a hazel-nut. 
Tney are in no way dangerous to life, but, from their situa- 
tion, may be the source of much inconvenience, and, wlien 
growing from the bones of the orbit, may cause so much 
pressure on the eyeball as to seriously interfere with the 
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sight, or even to destroy the eyeball itself. So great is the 
density and hardness of the bone of which they are composed 
that in some cases all attempts at removal by bone forceps 
or saws have been frustrated. 

The special forms of osteomata which grow in the jaws 
are described under “ Tumours of the Jawbones.*^ 

EirCHOlSrBROMA. 

Cartilaginous tumours grow almost exclusively on the 
bones of the hand, and much more rarely on those of the 
foot and on the ribs. Pure enchondromata also occur at 
the articular ends of the long bones of the lower extremity, 
out most of the cartilaginous growths in these situations are 
mixed with sarcomatous elements, and 
should be classed amongst the malignant 
tumours. 

Enchondromata of the hand are fre* 
(|uenily multiple, and grow on the pha- 
langes more often than on the metiicarpal 
bones. In bad cases, the hand is com- 
pletely disfigured and useless. The 
growth commences inside the afiected 
bone, and expands the compact tissues 
so as to form a bony shell. Unless the 
tumour is of unusual size, it can be 
enucleated without sacrifice of the entire 
bone. 

The cartilage of which these tumours is composed is 
almost always hyaline, but not infrequently the matrix 
shows in parts triices of fibrillation. Neither ossification 
nor calcification is frequent. 

FZBROMA. 

Fibrous tumours of bone are of limited distribution, and, 
indeed, appear to be almost confined to the nasal and buccal 
cavities. In the former they occur as fibrous polypi, and in 
the latter as fibrous epulides. They spring from the perios- 
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teum in tall cawses, and ai'e of an innocent nature. See pages 
351 and 547. 

CYSTS. 

Cysts containing serous fluid, such as are mot with in the 
soft tissues, are not found in bone, whilst mucous cysts, and 
others which occur in the maxilla?, are dealt with under 
Tumours of the Jawbones. The only other fluid tumours 
met with in the bones are of a parasitic nature, and 
contain hydatids. Cysts of this nature may attain a con- 
siderable size, expand the hone, and lead to its fracture. 
Their intimate structure does not diftcr from that of hyda- 
tids in other parts of the body. Secondary, or degeneration 
cysts, are common in the endosteal sarconaita. 

SARCOMA. 

Sarcoma is the only form of malignant tumour which 
occurs primarily in bone. Carcinoma cannot originate in 
osseous tissue, for its growth always commences in pre- 
existing epithelium. 

Speaking generally, sarcoma of bone may be said to be 
a disease of early life, though not of infancy. By far the 
larger number of cases occur between the ages of fifteen and 
thirty, though examples are to be found in patients both 
older and younger than these limits. 

Sarcomata are most conveniently divided into two main 
classes — those which grow outside the bone, or periostoal 
sarcomata, and those which grow within, or endosteal 
sarcomata. The growth in either case may be composed 
of round, spindle, or mixed cells, whilst in the endosteal 
sarcomata, and very rarely in the periosteal ones, myeloid 
or giant cells are found. In all the varieties, chondrifica- 
tion, ossiflcation, and calciflcation may occur, and thus much 
of the growth may be composed of cartilage, bone, or cal- 
careous material. Such an alteration in structure does not 
affect the clinical chaiucter of the tumour or modify its 
malignancy, but the secondary growths, if such be present, 
will closely simulate the primary tumour. 
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Some bones are much more frequently diseased than are 
others, those most commonly affected being the femur, tibia, 
humerus, the bones of the skull, and the lower jaw. 

The periosteal sarcomata originate in the periosteum, 
and separate it from the subjacent bone. As they increase 
in size, they extend through the 
periosteum and infiltrate the sur- 
rounding soft tissues, and, in 
.addition, grow into the bone 
itself, and develop in the osseous 
structure even more rapidly than 
they do in the superjacent parts. 
They almost always occur at the 
ai*ticular ends, but in the hume- 
rus, and to a less extent in the 

present themselves clinically as 
firm, clastic growths on one as- 
pect of the bone, not expanding it, 
and not being covered by a bony 
shell; their base of attachment 
is large, and frequently osseous ; 
the diseased bone may sponta- 

of a Femur with a Periosteal l^GOUsly fiacture. Ihe skill IS 
Sarcoma. 'I’he outline of the often red, shiny, hot and tender ; 

Sliaft can still be traced, but effusion into the 

tln^ cancellous tissue and the 

m -dulla have been iniilirated neighbouring joint, and the body 
by the growth. temperature may be considerably 

elevated. The rapidity of growth 
differs in different cases, being generally more rapid in the 
round-celled tumours than in those which are composed of 
spindle cells, and whose stroma is often fibrous. If no 
operation be performed, the patient may die of the cachexia 
induced by the growth, or of secondary tumours in the 
viscera, especially in the lungs. If amputation of the limb 
be performed, the growth is exceedingly likely to recur, 


radius and ulna, exhibit a ten- 
dency to affect the shaft. They 
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although, if the bone at the scat of section be healtliy, recur- 
rence is not frequent in the stump. The superficial lynipfiatic 
glands — e.gr., those in the inguinal region -often remain free 
from disease throughout; hut the deeper ones -e./;., those 
along the iliac vessels, or in the lumbar region — are somewhat 
more liable to be implicated by the second:! ry tumours. In 
some cases the viscera are largely involved. 

An examination of the diseased limb will show a growth 
which infiltrates, but does not expand, the bone, and wliich 
is in no way limited by :i capsule. Tlie remains of the 
periosteum can often lie traced, but in tumours of consider- 
able size it l)ecomes indistinguishable. ^I'he growth itself may 
cither be a soft, pulpy, luemorrhagic mass, or a gelatinous, 
opalescent, fleshy, and .«omewhat lobulated tumour ; more 
rarely, it is fibrous on section. Mingled with the tumour 
is a v.ariable amount of cartilage, bone, or c:ilc:ircous matter. 
The bone is arranged in the form of delicate spicuhe or 
needles, standing out at right angles from the (lise:ised shaft 
or articular end ; this structure is best seen in macerated 
specimens. 

Endosteal or central sarcomata grow almost invari- 
ably in the cancellous tissue of the articular extremities of 
the long bones, and hardly ever in the shafts. They are 
common also in the jawbones, and are met with, though 
less frequently, in those of the skull, c:irpus, and tarsus. 
Commencing in the cancellous tissue, they .soon extend into 
and infiltrate the coini)act bone, and gradually expand it 
and alter its shape. The thin and expanded bone covers 
the growth like a shell, whilst from the periosteum new 
bone may be produced to supply the place of that which is 
destroyed. Spontaneous fracture may occur in consequence 
of the weakening of the bone. As the tumour increases, it 
bursts through its osseous capsule in places and infiltrates 
the soft tissues. The articular cartilage offers a stubborn 
resistance to its progress, and is seldom involved in the 
growth, although the latter may push it aside and reach the 
articular cavity. Endosteal sarcomata are of very variably 
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consistence, find exhibit a great tendency to break down in 
their centres and form cystic cavities, which occasionally 
communicfite directly with large blood-vessels, and are full 
of blood and tumour debris. The myeloid sarcomata are 
of a dark-red or maroon colour, and are more liable 
than others to develop cystic 
cavities. 

Endosteal sarcomata present 
themselves clinically as growths 
expanding the bone, and not 
appearing on one side alone, as 
do the periosteal tumours. They 
are covered by a bony shell, which 
sometimes yields to pressure, and 
bulges or crackles beneath the 
finger ; occasionally, pulsation is 
produced by the communication 
between the vessels and the cysts. 
The growth of endosteal sarco- 
mata varies in rapidity, the mye- 
loid tumours growing most slowly 
and the round-celled ones most 
rapidly. If no treatment be 
adopted, the patient may die 
either of the cachexia induced 
by the disease, or else from dis- 
semination of the tumour. Glan- 
dular affection is rare. If com- 
pletely removed by amputation or otherwise, myeloid sfir- 
comata frequently do not recur either locally or elsewhere, 
and the tendency to recurrence and dissemination of all 
endosteal growths is much less than is that of the periosteal 
sarcomata. 

Blood-cysts in Bone. — Most of the swellings of bone 
which on section are found to contain blood, are really 
myeloid sarcomata which have broken down, and the vast 
majority of the so-called “ aneurysms ” of bone of the older 
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Section of the I lend of a 
'ribin, which has been ex- 
panded by the growth of an 
endosteal, myeloid sarcoma. 
The tumour has broken down 
and formed cysts. 
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writers undoubtedly belong to this class. Nevertheless, 
there are few exceptional and rare cases in which angeiomata 
or simple blood-cysts, quite innocent in their nature, develop 
in bo*ne, and appear to consist of numerous thin-walled 
blood-vessels with a little surrounding connective tissue. 
Thus, I have seen a tumour which expanded the head of 
the tibia, and simulated a myeloid sarcoma, which on being 
opened was found to contain merely blood and (;lot. The 
cavity was subsequently gradually filled with granulation 
tissue, and now, five years later, there is no sign of any 
growth.* 

TUMOURS OF TBS JAWBOBBS. 

Tumours of the jawbones possess so many distinctive 
features that they merit separate description. These 
distinctive charact(u*s dej^end partly on the proximity of the 
neighbouring mucous cavities, iind ijartJyalso ontlie presence 
of the teeth and of the ftetal structures from which the latter 
originate. 

Epulis. — The term “epulis ^'is often applied without dis- 
tinction to any tumour which grows upon tlio gum, but is 
best limited to the “ hard libromata ” whieli are common in 
this situation. The coiiinion fibrous epulis usually occurs in 
young people. It presents itself as a rounded, slightly 
pedunculated growth, seldom larger than a hazel-nut, and 
often smaller. It does not bleed except when it is ulcerated, 
and gives but little pain. Such tumours grow from the 
periosteum, and are occasionally attached to the fang of a 
tooth. Even when not so attached, their deeper part 
occasionally extends into the neighbouring alveolus, and 
consequently their complete removal sometimes necessitates 
the extraction of a tooth and the excision of a portion of 
the alveolar margin. 

The so-called “ diffuse epulis ” is merely a general thicken- 
ing and hypertrophy of the tissue of the gum. 

* See a paper by E. W. Roughton,. Esq., read before the Med. Chir. 
Soc,, December lo, 1889. 
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Sarcoma. — Myeloid sarcomata .‘iro often included 
amongst the epulides under the name of “ myeloid epulis.’* 
They possess the characters common to endosteal sarcomata 
in other situations — growing within and expanding tlie jaw- 
bones, presenting as rounded, tense, and elastic swellings, 
often feeling suspiciously like cysts, and generally develop- 
ing in young subjects. After com pl«eto removal they seldom 
recur, and never become disseminated. 

In addition to the myeloid tumours, other varieties of 
centiul sarcoma occur within the jawbones, and are most 
frequently seen in the antrum. They are usually composed 
of round or oval cells, are very soft and succulent, of rapid 
growth, tending to extend into neighbouring cavities, to 
f ungate through the skin, to allect the lymphatic glands, 
and to become disseminated. 

As they increase in size, they expand the wall of the 
antrum on Jill sides. Thus, they thrust inwards the outer 
wall of the nostril and obstruct respiration ; they push up 
the floor of the orbit and cause protrusion of the eyeball ; 
backwards, they extend to the pharynx ; and downwards, 
they either cause the hard palate to bulge, or else make 
their way between the two layers of compact tissue of the 
alveolar process, and, after loosening one or more of the 
teeth, fungate through the gums. Any tumour growing 
within the antrum tends to distend the cavity in this way, 
but malignant tumours do so in a more typical manner 
than do the innocent growths. Glandular affection is not 
common in cases of sarcoma of the antrum, but does some- 
times occur. 

In addition to the myeloid tumours, fibro-sarcomata 
occasionally develop within the lower jawbone. These are 
sometimes hard and fibrous on section, and contain within 
their substance numerous osseous or calcareous granules. 
They are apparently not very malignant, and when 
completely removed with the bone in which they grow, do 
not seem prone to recur. 

The periosteal sarcomata of the lower jaw do not present 
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any important points of difference from similar tumours on 
other bones. They are mostly of rapid growth, and are 
very malignant. 

Carcinoma. — True carcinomatous tumours are met 
with in the antrum, developing in this cavity from the 
epithelium of its mucous lining. They grow in elderly 
people, and tend to run a rapid course, affecting the glands 
and becoming disseminated. Histologically, they are found 
to be epitheliomata with either scpiamous or columnar cells, 
or spheroidal-celled encephaloid cancers. 

Multilocnlar Cystic Tumour. — Tlie so-called multi- 


Fig. 84. 



A Lower Jawbone expanded and in part destroyed by a 
Multilocnlar Cystic Tumour. 


locular cystic tumour appears to stand between the solid 
growths on the one hand and the true cysts on the other ; 
on account of its structure, it is sometimes called “ cystic 
epithelioma.” These growths (which in this country have 
been especially studied by Mr. Eve*) are rare, and have 
until late years been very imperfectly understood, so that 
specimens of maxillaj dilated by cysts have been generally 
described as instances of true simple cystic disease of bone. 

It must not, however, be thought that in these tumours 

* Brit^ Med, /o«r«.,'Jan, 6, 1883. 
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there is no new growth, for there may be so much as to 
give the appearance of a solid tumour, or so little as to 
make it appear that the jawbone is expanded merely by 
collections of dark, brownish fluid. Multilocular cystic 
tumours are most common in the lower jaw, and are of 
endosteal or central growth. They appear to originate 
from epithelial cells which have been originally involuted at 
the time of the formation of the teeth, and occasionally 
follow injury of the bone or caries of the teeth. The disease 


Fig. 85. 



Sirction of a Multilocular C^ystic Tumour of the Lower Jaw. 

The inatri.x is fibrous, and contains masses of epithelial cells, 
which are breakinij down in their more central parts. 

(Zeiss, A.) 

may occur at any period of life, but is most common between 
the ages of twenty and forty. Growth is generally slow, 
and five or ten years may elapse before the patient applies 
for treatment. The tumoura are not malignant, and show 
no tendency to afiect the glands or to disseminate. They 
expand the jawbone,, more especially on its inner side, and 
are frequently very hard and bony to the touch ; they are 
occasionally eLastic and crackling ; the teeth become loosened 
and fall out, and from their empty sockets there may be a 
discharge of sticky fluid. • 
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Section of the jawbone will show that the osseous structure 
is expanded, and that the cavities in it are filled, partly by 
a solid growth of soft fibrous or fleshy material, partly by 
fluid which is blood-stained, serous, or viscous. The septa 
which divide the cysts from one another are generally in- 
complete, and are either fibrous or osseous. The cysts vary 
in size from that of a split pea up to an inch or an inch 
and a half in diameter. 

Microscopical examination shows that the new growth is 
composed of a fibrous stroma, in which are embedded 
columns* or groups of epithelial cells. In the more central 
parts of these groups, the cells are to bo seen undergoing 
mucoid or colloid degeneration, and it is by this destruction 
that the cavities or cysts are formed ; the outermost cells in 
the columns are often cylindriciil. It will thus be seen 
that these multilocular cysts are produced hy an ingrowth 
of columns of epithelium, and it is by the subsequent dis- 
integration of the cells wliich form tlio tumour that the cysts 
are developed. The latter are therefore secondary or dege- 
neration cysts, and are strictly com pai able with the degenera- 
tion cysts which are common in the endosteal sarcomata. 

Periosteal Cysts, -The periosteal cysts of the jaw are 
collections of Iluid situated beneath the periosteum of the 
fangs. They seem to be of inflammatory origin, and are 
generally connected with carious teeth or with fangs 
left behind after imperfect extraction. They vtiry in size 
from that of a pea to a walnut, and when large, cause 
thinning of the superjacent bone. They are of common 
occurrence, and sometimes ciiuse considerable pain. 

Mucous Cysts of the Antrum. — Distension of the 
antrum by clear fluid is most probably in all cases the result 
of the formation of a cystic tumour in its lining membrane, 
and not of distension by its own secretion. Such cysts are 
of a perfectly innocent nature, and may occur at all ages ; 
they are not accompanied by, or dependent on, the develop- 
ment of any solid growth. In cystic disease of the antrum, 
this cavity is distended in the same manner tis by a 
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malignant tumour, but there is no fungation, growth is not 
rapid, and as the bone is thinned, the presence of fluid 
becomes apparent. 

Empyema of the Antrum. — This term is applied to a 
collection of pus in the antral c^ivity. The secretion from 
its walls, in inflammatory conditions, is apt to be purulent, 
and is often retained for long periods, for not only is the 
opening by which it could escape into the middle meatus of 
the nose situated high above its floor, but this opening is 
itself liable to be narrowed or closed by inflammatory tume- 
faction of the mucous membrane. The causes of antral 
empyema are various and often obscure. It may be due, 
in rare cases, to direct injury exposing the cavity of the 
sinus. A commoner cause is the spread of inflammation 
from the socket of a carious upper tooth, especially the 
first molar. J3ut in the majority of cases the condition 
seems to arise by extension of inflammation from the nasal 
cavity in one or other of the infective catarrhal processes* 
to which its mucous membrane is liable. The ahtrum 
shares this danger with the other accessory sinuses of the 
nose, which may be simultixneously aflected. The process 
may start with an ordinary nasal catarrh, or with one or 
other of the specific fevers, more particularly influenza, 
in which suppuration in the antrum and other sinuses has 
been demonstrated post-mortem. In a certiiin number of 
cases no cause for the attection can be found. 

Dentigerous Cysts. — Dentigerous cysts are cavities 
contixining serous fluid dependent upon impacted misplaced 
teeth — 'A.e., they are associated with some impairment of the 
noimal process of dentition, resulting in the retention of 
the tooth or teeth within the alveolar process of the 
maxilla. With scarcely an exception, dentigerous cysts are 
formed in connection with the permanent and not with the 
milk teeth, and occur more frequently in cases of retention 
of the canine tooth than of any other. It by no means 
follows, however, that cysts result in all cases of retained 
permanent teeth. 
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Dentigerous cysts are formed by a distension of. the 
tooth-sac with fluid secreted by the epitlieliiim of the 
enamel organ. Consequently, the crown .of the tooth itself 
projects into the cavity of the cyst, just as it formerly 
did into its own tooth- sac, and its fang is fixed into the 
sac-wall. As the C3’’st enlarges, 
it expands the jawbone, and forms 
a rounded, elastic swelling, the 
thin^bony covering of which often 
crackles beneath the pressure of 
the finger. In cases of undue 
retention of the permanent teeth, 
the milk teeth are very late in 
being cast, and an examination 
of the mouth will therefore show 
either that a milk tooth is retained 
ill that part of the jaw where the 
. swelling is situated, or else, if the latter has been already 
shed, that a permanent tooth is missing. Although the 
retained tooth is at first adherent to the sac-wall, it 
becomes detached after a time, .and m.ay be found loose 
in the cavity. Dentigerous cysts appear to be most 
common in young adults, but have been met with in 
middle age. 

Diffused Osseous Growths. — The bony tumours 
which are found in the antrum are peculiar in this respect, 
that instead of growing from some one definite portion 
of the antral wall, they are diffused over the whole 
area of the latter. There is thus no definite tumour, but 
rather a general thickening of the whole of the bone which 
encloses the antrum, and a consequent gradual obliteration 
of the antral cavity by the new bone thus formed. But, 
although the increase of bone is mainly confined to the 
neighbourhood of the antrum, it extends after a time to the 
other portions of the superior maxilla, and may thus fprm 
a vety considerable tumour. The growth of these osteo- 
mata is slow, and may extend over many years; their clinical 


Fig. 86. 



Portion of a Dniitigcroiis 
^>ysf with a Tooth attached. 
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course is entirely innocent; they are of rare occurrence, 
and are usually found in young people. 

Leontiasis ossea is a disease characterised by a general 
overgrowth of the facial and cranial bones, with the forma- 
tion of huge, rocky masses of shapeless bone. The disease 
appears to commence in early life and its progress is slow, 
although, in the course of time, the cavities of the mouth, 
pharynx, or orbit may be encroached upon, and death may 
result from extension of growth of the cranial cavity. The 
cause of the disease is quite unknown. 

Cartilaginous tumours of the maxilla are extremely 
rare ; as in many other bones, the growth of the cartilage 
is usually associated with that of sarcomatous elements. 

Odontomata, or tumours of the teeth, may be composed 
cither of true bone or enamel. Tlie latter never cause any 
symptoms, and arc of little practical interest, but tJie 
exostoses of the fangs, as well as the tumours which caused 
the so-called warty tceth,^' may bo the cause of much 
trouble and pain, and may form very considerable growths 
in the jawbones. These warty teeth are subdivided into 
two varieties — the circumscribed and the diffuse dentinal 
odontomata. In the former, a portion of a single tooth is 
alone occupied by a small outgrowth. In the latter, the 
whole tooth is misshapen and faultily developed, its place 
being taken- by an irregular ma&s of dentine, enamel, and 
bone, whilst sometimes two teeth are fused. Tumours of 
this nature are very rare. The largest specimen hitherto 
described was as big as a turkey’s egg, and another as large 
as* a chestnut is on record. They grow within and expand 
the jjiwbone, find have hitherto been met with in the 
inferior maxilla only. 



CHAPTER XXXVllI. 

DISEASES OF THE SPXME. 

SPZlSrAlb CARIES— AlTGUl^AR CURVATURE- 
POTT’S EXSEASE. 

Caries of the spine, or Pott’s disease, is a tubercular osteitis 
affecting the bodies of the vertebra). 

It occurs especially in scrofulous cliildren, but is not 
limited to any age, and is frequently attributed to some 
injury. Any part of the spine may be affected, but 
the dorso-luinbar region is more often involved than any 
other. 

The disease commences in most cases as “ diffuse tuber- 
cular infiltration ” of the cancellous tissue of the Jinterior 
part of the vertebral bodies immediately beneath the compact 
bone to which the invertebral discs are attached. In 
other cases the disease ap2)ears to be primary in the inter- 
vertebral discs, and only secondarily extends to the bodies. 

Sometimes the destructive process commences in a single 
vertebra, and extends from this as from a centre to the 
neighbpuring vertebrfe. In other specimens it is evident 
that the cjiries has been originally diffuse, and has implicated 
many parts of the spine at one and the same time. 

The changes that occur in tubercular osteitis have already 
been described in detail. In the spine the process com- 
mences as a very insidious form of inflammation, accompanied 
by a growth of tubercle and lowly organised granulation tissue 
in the cancellous spaces. This is followed by rarefaction 
and absorption of the cancellous bone, and by caseation or 
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calcareous degeneration of the inflammatory products. By 
a continuance of this process, the body of the diseased 
vertebra is gradually destroyed, and the granulations 
extend into and destroy the intervertebral discs, and then 
involve the neighbouring vertebrae. It is to this gradual 
destruction of the bone that one of the most notable symp- 
toms of spinal caries is due, namely, angular curvature. 
The weight of the head, shoulders, and trunk is transmitted 
to the lower extremities through the vertebral bodies, and 
it is evident that, if these soften and crumble away, the 
yielding and pulpy bones will be crushed together by the 
superimposed weight, so that as fast as the bone is absorbed 
by the granulation tissue just so fast are the diseased 
bodies and. discs compressed. But the spinous, transverse, 
and articular processes are not destroyed ; and if the anterior 
part of the spinal column, which is formed by the bodies, 
is shortened, whilst the posterior part, formed by tbe 
processes, is intact, it is evident that, as the bodies are 
compressed, the spinous processes must project backwards. 
In this way the angular curve is produced, the apex of the 
angle being formed by the spine of that vertebra which is 
nearest the centre of the destructive process. 

The further course of a case of Pottos disease depends 
much on the circumstances in which the patient is placed.' 
When he is kept at rest and undei' good hygienic conditions 
the caries may stop, the inflammatory exudation may cease, 
the caseation of the granulation tissue may give way to 
organisation and formation of fibrous tissue, and the diseased 
vertebrae may be fixed to one another by fibrous adhesions 
or bony ancliylosis, any angular curve which has been pro- 
duced being thus rendered permanent. This reparative 
process is not limited to the vertebral bodies, but is aided by 
changes in the intervertebral articulations, which result in 
fixation of these joints by adhesions and in the formation in 
some cases of bony plates uniting the transverse processes. 

In a large majority of cases no such favourable termina- 
tion as that above described takes ^ace, and the constant 
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rubbing of the diseased bones causes the progression and 
extension of the destructive process. 

In such patients the granulation tissue breaks down into 
ill-fo»med cfiseous pus, which escapes through apertures at 
the front or sides of the carious 


vertebra, and in many cases 
strips the anterior common 
ligament from its attachment 
for a con^derable extent. 
Very frequently the ligament 
effectually resists the pressure 
of the pus, and causes it to 
mjike its way laterally to the 
soft tissues at the sides of the 
diseased vertebra. From this 
situation it may either tnick 
backwai’ds with the posterior 
branches of the intercostal or 
lumbar arteries and nerves, 
forming a dorsal or lumbar 
abscess, or may pass forwards 
into the tissues on the front and 
sides of the spine. 

If such an abscess form in 
the cervical region, it may 
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Spinal Caries. One interverte- 
bral disc has been destroyed with 
the greater part of the vertebral 
bodies on either side of it. 'I'he 
anterior common ligament is par- 
tially separated. The spine pre- 
sents a slight angular curve. 


point behind the pharynx, may pass laterally between the 


muscles of the neck, may track downwards and enter the 


axilla with the axillary vessels and nerves, or in rare cases 


extend into the mediastina. 


When the lower dorsal vertebrm are involved, the pus 
often tracks downwards, passes beneath the ligamenturn 
arcuatum internum, and thus enters the sheath of the 
psoas muscle ; or, in cases where the lumbar vertebrse are 
themselves diseased, the pus, escaping at the lateral margins 
of the bodies, is discharged directly into the fibres of the 
psoas which are attached to this part of the spine. In 
either case, the pus colfects slowly in, and gradually ti’acks 
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along the muscle until it passes with it from the abdomen 
to the inner side of the thigh. 

When the pus misses the sheath of the psoas, it either 
enters that of the iliacus muscle, and points above Pou part's 
ligament, or else it passes down into the pelvis. From the 
pelvis it may escape by passing through the sacro-sciatic 
notch and pointing as a, gluteal abscess, by tracking along 
the rectum into the ischio-rectal fosssc, or by bursting into 
one of the hollow viscera. Wherever the abscesses are 
situated, they are always at first chronic, and extend very 
slowly. In some rare cases, where treatment is rigidly 
carried out, the fluid portions of such pus may be absorbed, 
and the more solid parts may remain as a gritty or cheesy 
mass for many yeai's. More commonly, after reaching a 
cutaneous surface, the abscess bursts, and becoming con- 
taminated by exposure to the air, a more acute inflammation 
of the abscess-sac ensues, pus is secreted more rapidly and in 
larger quantities, and suppurative or hectic fever, amyloid 
disease, or general tuberculosis bring about a fatal termina- 
tion. In the larger number of discharging abscesses, small 
crumbs of dead bone may be found, and in many cases 
sequestra of considerable size are formed, which, be;ng un- 
able to escape from the seat of their formation, keep up a 
constant discharge of pus and prevent sinuses from healing. 

The spinal cord in most cases of angular curvature 
escapes compression for the reason that, the inter-articular 
joints being intact, the curvature does Hot cause a narrowing 
of the spinal canal. This, however, is not always the case, 
and in many specimens the calibre of the canal is distinctly 
diminished by a backward displacement of the softened 
bone at the seat of the greatest curvature. Such a narrow- 
ing, fortunately, does not necessarily imply interference 
with the function of the spinal cord, and it is certain that 
the latter can indeed be considerably compressed without 
any symptoms arising, provided that the flattening is gra- 
dual, and not the result of sudden displacement. In some . 
cases, nevertheless, paraplegia dodS occur, and appears to 
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be caused by an extension of inflammation to the meninges, 
with resulting pachymeningitis, or by the exudation of in- 
flammatory products into the spinal canal. In the largo 
majority of cases, moreover, the paraplegia is transient, 
and although in some it is rendered permanent by reason 
of structural changes in the cord itself, yet in most in- 
stances .a good prognosis may be given if the patient is 
otherwise not too ill, and is placed under appropriate treat- 

Fig. 88. 



A Spine, showing an aente angular curve, with narrowing of 
the spinal canal and flattening of the cord. 

merit. It should be added that, in cases of disense of the 
cervical spine, the danger of pressure on the spinal cord by 
displacement of the diseased vertebne is much greater than 
in dorsal and lumbar caries, where the pai’ts are steadied by 
the ribs, by the large trunk-muscles, and by the greater size 
of the opposed vertebral bodies. 

XiATEBAXi CURVATURE. 

Lateral curvature of the spine is commonly the result of 
muscular weakness and overwork in growing girls and boys 
about the age of pub^ty, at a time when great demands 
are made on the strength. It is also caused by anything 
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which renders one leg shorter than the other — 6.gr., old hip 
disease — the spine being obliged to curve in order to allow 
the foot to reach the ground. Some of the very worst 
cases result from an altogether different cause, namely,* the 
falling in of the ribs which commonly follows empyema. 

So soon as the muscles lose tone and cease to support the 
spinal column, the ligaments yield and allow the curvature 
to commence. The direction of the curve is to a great 
extent determined by the habits or occupation of the 
patient, but the most common primary deviation is seen in 
the upper dorsal region with the convexity to the right. 

As soon, however, as the upper part of the spine curves 
to the right, the lumbar region develops a compensatory 
curve to the loft, this being necessary in order to allow the 
patient to maintain the upright posture. At the same 
time that the lateral curvature occurs, the vertebra} also 
rotate, the rotation always being in one direction. The 
bodies are turned towards the convexity of the curve and 
the spines towards the concavity, so that the transverse 
processes towards the convexity are thus thrust backwards 
and made to project. The ribs necessarily follow the rota- 
tory movements of the spine, and the shape of the thorax 
is altered in proportion to their disphocement ; the shoulder 
is thrust up, and the hip on the same side raised. In cases 
of long standing, the bodies of the vertebrae and the inter- 
vertebral discs become in time compressed on the side of the 
concavity. 



CHAPTER XXXIX. 

DISSASXSS OF JOINTS. 

SZMPXiS OR SEROUS SYITOVZTZS. 

A SIMPLE synovitis is an inflammation of the synovial 
membrane which is not dependent upon any constitutional 
disease or upon the inti'oduction of septic material from a 
wound or neighbouring inflammation. This is one of the 
commonest troubles to which joints are liable, and allects 
particularly those articulations which are the most freely 
movable and the most exposed. The usual causes of simple 
synovitis are injuiy and exposure to cold or wet. 

Acute Synovitis. — The changes in the synovial mem- 
brane do not differ from those met with in intiammations 
or other soft tissues. At first there is intense hypera?mia, 
followed shortly by swelling, and exudation of fluid both 
into the membrane itself and into the aiticular cavity. 
The swelling is greatest in the situation of the normal 
folds; in the ligamenta mucosa and alaria of the 

knee, which, by their increase in bulk, overlap the cai- 
tilages^ and contrast strongly with the pearly-white colour 
of the latter. 

Microscopically examined, there is seen to bo much cell 
exudation into the perivascular spaces, with swelling and 
softening of the connective-tissue by the excess of fluid in 
which it is soaked. The dilated capillaries occasionally give 
way, and thus cause minute extravasations of blood. The 
leucocytes escape intq^he substance of the membrane itself, 
and also penetrate between it^ endothelial cells and reach 
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the articular cavity. The endothelial cells appear to mul- 
tiply with unusual rapidity, and are liable to be cast off into 
the joint in considerable numbers. 

Changes in the Synovial Fluid. — In the early stages 
of an acute synovitis, the synovial fluid is simply increased 
in quantity, but, as the inflammation progresses, the normal 
secretion is mingled with serum in varying proportions, and 
afterwards with the fibrin-forming elements of the blood, 
and with red and white corpuscles. At first the fluid is 
clear, but later on it becomes cloudy, opalescent, or blood- 
stained. In cases where the original injury has been severe, 
there are often considerable extravasations of blood into the 
articular cavity. In most cases the blood does not clot for 
some time, probably on account of its admixture with the 
serum and synovia, as well as because of the smooth endo- 
thelial lining with which it is in contiict. 

If a simple acute synovitis undergoes resolution, the 
exudation of cells cejises, the vascularity subsides, the exuded 
fluid is absorbed, and the membrane and its secretion 
again present a natural appearance. When there is 
much extravasated blood, resolution is generally greatly 
prolonged. 

Subacute and Chronic S3ruovitis. — If a joint which 
is the seat of an acute synovitis be not kept at rest for a 
sutticient length of time, the inflammatory process is liable to 
pass into a subacute or chronic stage, and the absorption 
of fluid from the articular csxvity ceases. In other cases 
the inflammation, from the beginning, is of but slight 
intensity. 

In this form of synovitis there is little hyperaimia, but 
often a good deal of swelling, and where the inflammation 
is of long standing the membrane itself is liable to be much 
thickened by the formation of fibrous tissue. 

The fluid in the joint is generally greatly in excess of 
what is natural, and consists chiefly of serum. It is usually 
quite clear, but may contain small ^ireds of fibrin or the 
melon-seed bodies which are more commonly seen, in bursas. 
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The long-continued distension of the joint is liable to result 
in the stretching and weakening of its capsule and ligaments. 
The terms “ hydrarthrosis ” and “ hydrops articuli ” have 
been applied to the more chronic forms of synovitis with 
effusion. 


AGUTXS SUPPUBa^TZVfi ARTHRITIS. 

Acute suppurative arthritis is a general infective inflam- 
mation of all the structures which enter into the formation 
of a joint. It may be produced in one of the following 
ways : — 

1. Jiy a wound which opens the articular cavity. 

2. By extension of inflammation from the articular bone, 
especially by tracking of pus in cases of acute periostitis, or 
by the rupture of an abscess in the bone. 

3. By extension of suppuration from the soft tissues. 
This is rare in cases of simple suppuration, but may result 
from sloughing of the tissues over a joint after an injury, 
from phlegmonous eiysipelas, or from extension of suppu- 
ration from a bursa which communicates with the articula- 
tion — e.y., the bursa beneath the psoas. 

4. As a complication of various forms of blood-poisoning, 
especially pyiemia, puei*peral fever, and more rarely typhoid 
fever, scjxrlatina, gonorrhoea, &c. 

The synovial membrane is the first of the articular struc- 
tures which shows signs of inflammation. It becomes at 
first bright red and swollen, and in a very short time it loses 
its polished appearance, and is covered with shreds of 
adherent fibrin. If the latter are peeled off, the synovial 
surface is found to be rough and velvety, like granulation 
tissue. The synovial fluid is increased in quantity, soon 
becomes blood-stained and opalescent, and very shortly is 
mingled with pus which has been formed by the inflamed 
synovial surface. 

Within a day or two the inflammatory process extends 
from the synovial memj^rane to the cartilages, and the latter 
lose their pearly -white colour, are permeated by new blood- 
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vessels, and ulcerate in patches, or necrose and are cast off 
in shreds. 

The ligaments share in the generiil suppuration; their 
dense structure is split up by infiltration of serum and pus, 
and they become ragged and shreddy, yield, and allow dis- 
placement of the articular surfaces. The bones are not 
spared. The cartilages being destroyed, osteitis ensues, and 
the usually smooth layer of articular bone becomes rough 
and carious. The peri-articular tissues share in the general 
suppuration, and abscesses form around the joint. In many 
cases the suppuration in the tissues is the result of the 
yielding of the softened and distended capsule, which thus 
allows the sudden escape of its contents. This is a fact of 
much clinical importance, for, when the pus escapes from 
the joint, the swelling and pain in the latter often partially 
subside, and, unless the surgeon be on the watch for it, he 
may overlook the pus outside the articulation. In cases of 
acute suppuration of the knee, collections of pus may extend 
amongst the muscles of the thigh almost as high as the hip- 
joint. 

The microscopical appearances in suppurative arthritis do 
not dilFer from those ordinarily met with in acute inflamma- 
tions of bone and soft tissues in other parts of the body, and 
require no special description. 

Acute suppurative arthritis is accompanied by much 
redness and swelling of the inflamed joint, by great pain, 
and severe constitutional disturbance. If not properly 
treated, it may terminate fatally, and, in many cases, even 
when by free incisions the pus has been satisfactorily 
evacuated, amputation has subsequently to be resorted to 
on account of the exhaustion which follows the discharge of 
large quantities of pus and the accompanying suppurative 
fever. 

If recovery ensues, the joint is usually left in a state of 
bony anchylosis, and, this being the case, it is evidently of 
the utmost importance to see that the limb is kept in as 
good a position as possible. In such cases, after the pus 



ACUTE EPIPHYSITIS. 


^ 561 ) 


has been evacuated and the acuteness of the inflammation 
has subsided, the suppuration gradually ceases. The cells 
which have been exuded into the substance of the synovial 
membrane, cartilage, bone, &c., are gradually developed into 
fibrous tissue, in which, where it is in contact with osseous 
tissue, bone salts are siibseciuently deposited. The hypora*mia 
subsides ; the fibrous tissue, which is not ossified, shrinks ; 
the cavity of the joint is obliterated ; and the articulation, 
{^s such, ceases to exist. 

In favourable cases, and especially in children, when the 
pus htis been early evticuated, a more or less movable 
articulation may remain, though, at best, such a joint is 
permanently weak. 

ACUTB ARTHRITIS OF ZITFAZrTS -ACUTE 
EPZPBTSZTZS. 

These names are applied to cases of acute suppurative 
arthritis occurring in infants and children, and resulting 
from inflammation of the articular bone. 

The patients who are the subjects of this foi*m of dis'ease 
are seldom more than a year or eighteen months old. The 
joints most commonly affected are the hip, knee, shoulder, 
ankle, and elbow. 

The clinical course is rapid, and does not difler materially 
from that of acute suppurative arthritis due to injury. In 
some cases there is a history of a blow or other injury ; in 
others, none can be obtained. 

The disease appears to commence as an acute inflammation 
of the most recently formed bone around the centres of 
ossification, and commonly results in necrosis and the forma- 
tion of a minute sequestrum. Around this, pus is formed, 
and subsequently makes its way into the neighbouring 
articular cavity, the aperture by which the pus escapes into 
the joint from the epiphysis being often so minute that the 
real cause of the arthritis is liable to be overlooked unless a 
section is made of the articular bone. This escape of the 

2 a 
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pus is followed by acute arthi-itis and the formation of peri- 
articular abscesses. 

Many cases terminate fatally, but, if an early exit be 
given to the pus, the patient frequently recovers. In some 
instances the joint, in spite of the acuteness of the inflam- 
mation, suffers comparatively little permanent injury. In 
others, which are unfortunately the more common, the 
growth of the bone is seriously aftectod, and the aHicular 
extremity is permanently deformed. In such cases the 
joint is liable to be extremely 
loose and dail-like, and, in the 
case of the lower extremity, is un- 
able to support adequately the 
weight of the body. 

Acute epiphysitis is not, 
however, limited to infants, for 
cases of a precisely similar nature 
are not infrequently met with 
in older children and in young 
adults, and run a very similar 
com-se. The extent of the 
necrosis in these cases is never- 
theless liable to be much greater 
than in infants, and sequestra 
of considerable size may be 
formed. The tendency of the 
pus to extend into the neigh- 
bouring joint and to cause acute arthritis is unfortunately 
as great in these cases as in the younger patients, and the 
prospects of recovery with a movable articulation are by no 
means so good. 

PVfiRPSRAXi ARTBRZTZSp ARD ARTHRZTZ8 
rOXiXiOWZKG TBS BRARTBBMATA. 

A common complication of the puerperal condition is 
inflammation of one of the large articulations, and especially 
of the knee. In such cases there may be merely a simple 


Fig. 89. 



Section of the Upper* Part 
of a 'Pibia, showing a seques- 
trum of cancellous bone. 
Necrosis resulted from acute 
epiphysitis. 
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tmiisient synovitis, but in many others there is a more 
chronic inflammation, and a tendency to fibrous anchylosis. 
In others, again, the inflammation progresses to suppuration, 
and is often associated with necrosis of some of the articular 
bone, 6.gr., of the lower end of the femur. The course run 
by these latter cases has Jilready been described under the 
head of “ Acute Suppurativ^e Arthritis.’^ 

Of all the exanthemata, scarlatina is more frequently 
followed by inflammation of the joints than is any other. 
In cases otherwise uncomplicated there is frequently a sub- 
acute synovitis of several articulations, resembling closely 
in its clinical characters the synovitis of acute rheumatism, 
and running a similar course, in those cases of scarlatina, 
however, which are complicated by parotid buboes, sloughing 
of the tonsils, &c., there may be a genuine pyaunic arthritis, 
which runs the course typical of such a disease. Mumps, 
dysentery, and measles may be followed by similar infla-m- 
mation of the joints. Typhoid fever and, more rarely, small- 
pox may also be followed by disease of the articulations. 

In many cases, and especially after typhoid, one joint 
alone is attacked, and of Jill joints the hip is that most 
frequently implicated. The character of the inflammation 
differs in difterent cases. In some there is a simple synovitis ; 
in others, a more general arthritis, terminating in anchylosis 
more or less complete ; in others, again, there is acute 
suppurjitive arthritis. The hip-joint is liable to bo affected 
in a somewhat peculiar manner, for in many of these cases 
there is a very rapid effusion into the synovial cavity, 
accompanied by softening and stretching of the ligaments, 
and followed by spontaneous dislocation of the femur 
on to the dorsum ilii. All this may occur without the 
formation of any pus. 

VAfiTBRAXi ARTHRITIS (GOBORRHOIAXi 
RHSUXBATISnX). 

The term “ urethral arthritis ” is applied to cases of inflam- 
matioh of joints following urethritis, and is preferable to 
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the older one of “ gonorrheal rheumatism,’^ for it may 
complicate cases which are not of venereal origin, and, 
although more common in males, is seen in some cases of 
simple leucorrhcea in women. Certain individuals seem 
esi3ecially predisposed to this form of arthritis, which 
appears to attack by preference those who are of a gouty 
or rheumatic diathesis. The real nature of the aifection is 
still unsettled, but by most writers it is considered to be the 
result of absorption of infective material from the urethra, 
and in many cases this has been proved by the cultivation 
of the gonococcus from the synovial fluid. Others look 
upon the disease as of neurotic origin, and think that it is 
excited rellexly. In urethral arthritis one largo joint — and 
that most commonly the knee — is usually aflected, but no 
joint is altogether exempt, and the fascite in the sole of the 
foot may be implicated, and may, by their yielding, lead to 
the production of fiat foot. 

The dise.ase appears to be essentially an inflammation of 
the synovial membrane and ligamentous structures, and is 
very liable to be extremely chronic, to recur occasionally, 
and to terminate in fibrous anchylosis. More rarely, 
suppurative arthritis supervenes, and runs a course such 
as has been already described. 

PYiEXMlXC ARTHRITIS. 

In most cfuses of pyaemia one or more joints become 
inflamed. In many cases the inflammation is limited to 
the synovial membrane, and the joint is quickly filled with 
a mixture of synovia, serum, and thin, yellow oily pus. 
In several such instances in which I have mside post-mortem 
examinations, the joint, after having been washed out, 
presented no signs of inflammation, save a slight swelling 
of the synovial membrane, and no signs of ulceration of 
cartilages or bones could be seen. In cases such as these 
the effusion may be absorbed, and the joint may then either 
return to its natural condition or may be partially anchy- 
losed by the formation of fibrous adhesions. I have on 
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several occasions seen joints become quite stiff after pya>mia 
without the occurrence of any suppuration. This is not, 
however, always the case, for sometimes the pus is produced 
in greater quantities, the inflammation spreads to the 
cartilages, bones, and ligaments, and a general suppurative 
arthritis ensues. 


GOVT. 

Gout is a constitutional disciuse, characterised by irifliim- 
mation of the joints, with deposit of urate of soda in the 
articular structures. The general pathology of gout is 
beyond the scope of the present work, and the changes in 
the articulations cannot be described at length. 

The patients most subject to gout are those of the uric 
acid diathesis, and are commonly past middle age. The 
joint most often aflccted is the first metatarso-phalangeal, 
probably for the reason that it is damaged more frequently 
than any other by pressure of ill-fitting boots, etc. No 
joint is exempt from .attack. Gout is commonly said to bo 
a disease of the rich, and not of the poor, but this is 
certainly incorrect, and in a very considemble proportion of 
post-mortem examinations of hosj^ital patients over fifty 
years of .age I have found urate of soda in one or more 
articulations. 

The all'ected joints .are li.able to attacks of .acute inflam- 
mation, but in many cases a joint appears to become the 
seat of gouty deposit without any history of an acute 
Jirthritis. 

The morbid changes .are chiefly as follows : — In any .acute 
attack the synovial membr.ane presents the appearances 
common to all cases of simple synovitis, the synovial fluid is 
similarly changed in amount and character, and in addition, 
contains ur.ate of soda. 

The cartilages are inflamed, their matrix fibri Hates, and 
their cells multiply. In the fibrillated cartilage, and on its 
surface, a white deposit of urate of soda ensues, and in 
subsequent attacks the cartilages become more and more 
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fibrillated and worn away, and the urate of soda increases 
in quantity. 

When the bones are exposed, they in their turn become 
the seat of gouty deposit, and not only they, but the 
ligaments, the synovial membrane, peri-articular connective 
tissues, and burs 80 are similarly affected. 

It is commonly stated that the urate of soda is simply 
deposited on cartilages which are otherwise normal, but my 
own experience is that this is not the case, and that 
wherever there is urate of soda there the cartilage is 
generally fibrillated and eroded. In very many cases, 
joints which are the seat of gouty arthritis present many of 
the changes which characterise osteo-arthritis. When the 
deposit of urate of soda is considerable, it may be deposited 
in or extend into the neighbouring tendon-sheaths, and, 
still increasing, may cause ulceration of the superjacent 
skin. In such cases, the protruding mass is called a 
“ chalk stone ” or tophus ** ; these are more common in 
the fingers and ears than elsewhere. 

RBEUAfATZSlME. 

The subject of acute rheumatism is one of medical rather 
than of surgical import, and the changes in the joints alone 
will be considered here. 

In many cases there is nothing more to be seen on 
ex<amination than in simple serous synovitis, but in acute 
rheumatism there is a definite tendency for the inflamma- 
tion to extend to the sub-synovial and peri-articular tissues 
and for the synovial secretion to be more fibrinous, and 
consequently more shreddy, than in simple synovitis. In 
severe cases the cartilages acquire a bluish or opalescent 
tint, and may be distinctly swollen ; in such instances, 
microscopical examination shows cell proliferation and 
exudation, and in a few cases the surface becomes fibrillated 
or eroded. The ligaments appear to be comparatively 
frequently implicated, but the inflammation rarely extends 
£o the bones. 
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The ordinary duration of the synovitis in a simple case 
in any individual joint varies from about three days to a 
fortnight, but in more severe cases, where the deeper 
structures are implicated, the inflammation often drifts 
into a subacute or chronic stage. As a rule, most patients 
recover without any permanent joint lesion, but it will 
easily be understood that, where the ligaments and peri- 
articular structures have been involved in a plastic inflam- 
mation, permanent stiflfness or complete fibrous anchylosis 
may result. This does not often occur in more than one 
joint. In rare instances even suppuration may ensue. 

The term chronic rheumatism has been very vaguely 
applied. It is better not to use it as synonymous with 
osteo-arthritis, but to limit it to cases in which, after one or 
more attacks of Jicute rheumatism, a chronic synovitis, 
with thickening of the ligaments and peri-articular 
structures by fibrous adhesions, supervenes. It may affect 
one or more joints, and frequently terminates in fibrous 
anchylosis. 



CHAPTER XL. 

DZSfiASSS or JOllXTS-icontinued), 
OSTfiO-A&TBRlTZS. 

OsTEo-AKTiiuiTis is a form of chronic joint disease charac- 
terised by peculiar degenerative changes in the articular 
structures, which do not tend to tei minato in either anchy- 
losis or suppuration. Other common names for the same 
disease are “ rheumatic gout,” “ rheumatoid arthritis,” 
“ chronic rheumatic arthritis,” “ arthritis deformans,” and 
there are many more. 

The morbid anatomy of osteo-arthritis is very striking, 
and in well-marked instances the pathological changes cannot 
be mistaken for those of any other disease. 

The disease may begin either in the synovial membrane 
or in the cartilage, and, judging by my own experience, 
which has been derived from an examination of many joints 
in the post-mortem room, I should say that changes in 
the curtilage almost always precede those in the synovial 
membrane. 

Changes in the Cartilage. — The first thing that is 
noticed is a slight roughening of the normally smooth 
cartilage, which, when subjected to a gentle stream of water, 
is seen to be broken up into delicate fibrils, arranged with 
their long axes at right angles to the articular surface, and 
resembling the pile of coarse velvet. This change is always 
most noticeable at those parts which are subject to the 
greatest pressure or friction, whilst at the margins the 
cartilage hypertrophies, and forms irregular nodular out- 
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growths, or “ ecchondroses.” These outgrowths, at first 
cartilaginous, soon become bony in their deeper parts ; 
the ossification extends through their whole thickness, and 
the ^ nodular osteophyte ** thus produced is fixed more or 
less firmly to the subjacent bone, the articular borders of 
which are thus rendered prominent or “ lipped/’ Some- 
times these nodular masses are broken olf, and form loose 
bodies in the joint, or in the substance of the synovial 
membrane itself. 

♦ As the disease progresses, the fibril la ted and degenerate 

Fig. 90. 



A Patella from a case of Osteo-arlhrilis, slmwing 
fibrillation of the cartilage. 


cartilage, no longer able to resist the attrition to which 
it is subjected by the movements of the articulation, is 
slowly worn away in patches, and the subjacent bone is 
exposed. 

A microscopic examination of the cartilage in this 
stage throws much light on the progress of the disease. 
The normal hyaline matrix is broken up into fibi'es, in the 
midst of which the cartilage cells are found to be arranged 
in vertical columns whose long axes are at right angles to 
the articular surface. The cells proliferate and distend 
their capsules until they burst, with the result that the 
cells nearest the surface are cast loose into the synovial 
cavity. In this way the surface of the cartilage is broken 
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up, and the fibrillated matrix between the rows of cells 
remains to form the longitudinal stria3 and tufts which 
give the velvety appearance already described. 

At the margins, where the ecchondroses are formed, the 
same proliferation of cells and fibrillation of the matrix 
ensue, and it has been suggested by Cornil and Ranvier 
that the heaping up of new cfirtilage in this situation is 
to be explained by the fact that the edge of the cartilage is 
covered by a prolongation of the synovial membrane ; the 


Fig. 9t. 



L'emur, Patella, and Synovial Membrane from a case of 
Osteo-arthritis. 'J'he articular surface of the femur is de- 
formed by the formation of large ccchondroscs, and the 
synovial membrane is covered by hypertrophied synovial 
fringes. 


cells, consequently, instead of escaping into the synovial 
cavity, are retained in the sub-synovial tissue, and by their 
constant multiplication produce the cartilaginous out- 
growths. In some cases these ecchondroses protrude the 
synovial membrane in front of them, and at length project 
through it, so as to become intra-ai*ticular. In other 
instances they grow laterally, and do not encroach upon 
the joint. 

The S3naLoyial membrane in the early stages of the 
disease shows little change, but after a time becomes 
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increased in vascularity, as well as thicker and tougher. 
In the later stages its fringes increase in size, their villous 
tufts hypertrophy and subdivide, and gradually the whole 
mem&rane assumes a shaggy or villous appearance. These 
enlarged villi are chiefly fibrous in structure, but often 
contain a little fat. In other cases cartilage is developed in 
them, and more rarely they become calcified or ossified. 
As they increase in size they get move pedunculated, and 
occasionally are completely detached, thus forming one of 
the varieties of ‘‘ loose bodies in joints.” 


Fic. 92. 



Femur and Patella from a case of Osteo-arlbritis. 

Hoth bones are mucli deforme<l, and marked by deep grooves. 


The synovial fluid in the early stages of the disease is 
commonly increased, frequently to a very gre.at extent ; it 
is usually more cloudy and tenacious than is. natural. As 
the ailihritis advances, the secretion is liable to diminish, 
and to become still more thick and viscid. 

The changes in the bones are very characteristic. 
The cartilage being worn away, the articular bone is exposed, 
and, in consequence of the friction to which it is subjected, 
becomes smooth and polished. The subjacent cancellous 
tissue also undergoes rarefcaction and atrophy, with the 
result that the degenerate osseous tissue is quickly worn 
away in the movements of the diseased joint. The surface 
bone, by reason of the attrition, becomes smooth and 
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Fig. 93. 


polished, ivory like or eburnated, and is usually not worn 
evenly, but in grooves. These are to be attributed to the 
rubbing of the opposed bone-lamellas, which are arranged 
at right angles to the articular surface, and tend to ifcrape 
the opposing bone as might the teeth of a comb. As a rule 
the cancellous bone is not exposed by the atrophic process, 
for as the surface layer of smooth bone is worn away the 
subjacent layer becomes condensed. 
This, however, is not always the 
case, and sometimes the enlarged 
Haversian canals may be seen 
opening on to the articular surface, 
and giving the bone a “ worm- 
eaten ” appearance. In some 
cases there is also a formation 
of very dense and porcelain-like 
bone, which is met with in no 
other form of joint disease. It is 
developed where there has been 
much friction, and, on account 
of its white appearance, is called 
“ porcellanous.” 

But whilst these changes are in 
progress where the bone is ex- 
posed to friction, other changes 
ensue at the articular margins. 
Here, as has already been de- 
scribed, the nodular osteophytes 
are developed from the cartilaginous outgrowths, and 
by a continuation of the wearing away of articular bone 
and the production of these bony “lips,” the shape of the 
articulating surfaces becomes profoundly changed. Thus in 
the hip the head of the femur is worn away and flattened, 
whilst from the margins of the articular caHilage nodular 
growths arise. In the course of time the whole head may 
be absorbed, and the articular surface may be formed by 
the polished stump of the neck. In the acetabulum the 



The Upper Part ofaFcrhur 
from a csise of Osteo-arthritis. 
The cartilage of the head has 
been destroyed, and the arti- 
cular ])one is smooth, polished, 
and worn down. Several 
nodular osteophytes have 
developed on the neck. 
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floor is polished and smooth, and the margins worn away 
and overgrown by new bone, so that the shape and even the 
position of the cavity are quite altered. 

Osteophytes are also, but more rarely, developed at the 
points of insertion of muscles, or in the capsule close to its 
attachment to the bone. 

The ligaments share in the general destruction, and, 
like the other tissues, seem rather to degenerate and wear 
away than to be destroyed by any active process. If 
examined when fresh, their texture is seen to be more 
loose than natural, and their surface presents a ragged or 
frayed appearance. On Jiccount of their softened condition, 
they tend to allow the articulating surfaces to be displaced 
and loosened. 

In many cases the tissues outside the affected joints 
sufler. Thus, the neighbouring muscles waste, the subcu- 
taneous tissues become cedernatous, and the skin is often 
shiny and smooth. Tendons also in the near neighbour- 
hood fibrillato and wear away, just as do the intra-articular 
ligaments. This change is best seen in the shoulder-joint, 
where the part of the long tendon of the biceps which lies 
within the capsule is usually found either thinned and 
flattened or else entirely absorbed. 

The patients who are the subjects of osteo-arthritis are 
usually over middle age, but the young are not always 
spared. Sometimes only one largo joint, and that by 
preference the hip or the shoulder, is afiected : in other 
cases several articulations are attacked, and, when the knee 
is implicated, the disease is commonly symmetrical. In the 
case of the hands, all the finger-joints are liable to bo 
diseased. However long osteo-arthritis lasts, it never 
causes true anchylosis, except when the vertebras are 
involved. It frequently results in great and serious impair- 
ment of the mobility of the joints, but this is explained by 
the alterations in the shape of the articular surfaces, by the 
destruction of the cartilage, and by the thickening of the 
synovial membrane. In other cases unflue mobility and 



382 


OSTEOARTHRITIS. 


laxity result from destruction of ligaments and wearing down 
of the articular bone. 

Osteo-arthritis is usually very chronic and slow in its 
progress, but is occasionally of tolerably acute onset, and 
progresses rapidly. When occurring in early life, it is 
more liable to attack many joints than when it commences 
in old age. 

Osteo-arthritis appears to follow attacks of acute 
rheumatism in a veiy small percentage of all cjxses, and 
certainly is most common in patients of a rheumatic or 
gouty descent. In many insbinces it is apparently to be 
attributed to frequent exposure to cold and wet, as well as 
to insuiHcient nourishment. In the case of the hip, it is 
certainly sometimes induced by an injury, especially by a 
fall on the trochanter. This is a fact of much clinical 
importance, and affords a ready explanation of those cases 
where shortening and eversion of the thigh follow within 
a few months of a fall on the hip. When the result of 
injury, osteo-arthritis appears often to progress with 
unusual rapidity, and the deformity it causes may easily be 
mistaken for that which results from an impacted intra- 
capsular fracture. 

The true pathology of osteo-arthritis is still obscure. In 
its nature it seems to be more degenerative than inflamma- 
tory, but whether it is the result of an inherited or acquired 
diathesis, whether an expression of gout or rheumatism, or 
whether, as is supposed by some, of neurotic origin, is at 
present a matter of doubt. 

CHARCOT’S BXSEASE— TABSTZC ABTHROFATBT. 

Charcot’s disease, as it is met with in this country, is a 
form of arthritis, allied to osteo-arthritis, which is developed 
in connection with tabes dorsiilis. It is met with in but a 
small percentage of cases of tabes, and often commences 
when the tabetic symptoms are but little marked, or even 
unnoticed by the patient ; very frequently it occurs before 
there is any evlAence of ataxic gait. As described by 
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Charcot, the disease is usually of very sudden onset, the 
affected articulation becoming distended with effusion within 
twenty-four or thirty -six hours, without any apparent cause. 
This swelling of the joint is often accompanied by swelling 
of the neighbouring soft tissues, which do not, however, pit 
on pressure to any extent. In some instances the effused 
fluid is absorbed, and the joint returns to its natural 
condition ; but in others — and these unfortunately are the 
more common — the effusion is but the commencement of a 
series of changes which rapidly terminate in the destruction 
of the articulation. Within a few weeks or months from 
the first attack tlie patient notices that the joint gets 
weaker and gives way under him, and, in a very short time, 
undue mobility, with the production of a “flail joint,^' 
movable in all directions, or else actual dislocation, ensues. 
One of the most noticeable of the clinical features is the 
entire absence of pain throughout the progress of the case. 

If such a joint be examined, ft will be found that the 
morbid appearances are very similar to those met with in 
osteo-arthritis. But just as Charcot’s disease differs in its 
clinical course from osteo-arthritis in the rapidity of the 
destruction and the exceeding mobility, or even dislocation, 
of the articulation, so in its anatomical aspects it differs in 
the extent of the destructive changes rather than in their 
character. 

The synovial membrane and its secretion show the same 
appearances which have been described as occurring in osteo- 
arthritis, but the synovial fluid is almost always greatly 
increased in quantity. 

The cartilages fibrillate and wear away, and from their 
margins spring ecchondroses. The ligaments also fibrillate, 
stretch, and waste. 

The most characteristic changes are found in the bones. 
These, in typical cases, are worn down to an extent never 
seen in osteo-arthritis, and are moreover often simply worn 
down without any new bone being produced, as is common 
in the latter disease. In typical cases fhe whole of the 
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head of the femur or humerus, the condyles of the femur 
or the head of the tibia, are ground down and destroyed as 
if they liad been rubbed away by a grindstone or a file. 
It is this extensive destruction of bone, even more* than 
the wearing away of the ligaments, which must be held 
accountable for the dislocations and undue mobility above 
mentioned. 


Fig. 94. 



Knee-joint from a case of 
Charcot’s disease, showing 
the excessive wearing away of 
the bones and the displace- 
ment of the articular surfaces. 


Fig. 95. 



Another view of the bones depicted 
in the last figure, showing the com- 
plete wearing away of one of the 
femoral condyles. 


It is evident that bones which wear away in this manner 
must be in a state of advanced degeneration, and to such an 
extent are they sometimes degenerated that spontaneous 
fracture ensues, ti complication which never occurs in simple 
osteo-arthritis. 

Prom the above description it would appear that Charcot's 
disease is justly separable from osteo- arthritis, and that 
typical specimens of the one can be easily recognised and 
differentiated from those of the other. It would, however, 
be a grave error to suppose that this is always so, for both 
clinically and pathologically numerous connecting links may 



CHARCOT’S DISEASE. 


385 


be found, and I have seen tabetic patients in whom the 
joint diseiise has lasted for several yaars, and whose articu- 
lations after death were not to be distinguished from those 
of osfeo-arthritis. 

There has been much discussion as to the true nature of 
Charcot’s disease, but although the question is yet fjir from 
settled, the general opinion is that it is directly dependent 
upon degeneration of either the spinal cord or of the 
peripheral nerves, for the latter have been shown to be 
affected in cases of tabes. If this be true, the joint affection 
must bo classed as a neurosis, and thus becomes strictly 
comparable with tlio perfomting ulcers of the foot, which 
are also common in patients with sclerosis of the posterior 
columns of the cord. Some surgeons, however, look upon 
Charcot’s disease as identical with osteo-arthritis, and 
consider that any differonces are explained by the fact that 
the disease occurs in a patient affected by tabes, whilst 
others consider that the disease of the spinal cord and of 
the joints may each bo the result of some common cause. 



CHAPTER XLI. 

DXSSASSS OF JOlNTSH^on^^Wcc^). 

XiOOSfi BODIES IF JOISTTS. 

The loose bodies found in joints vary both in structure 
and origin. They may occur in articulations otherwise 
healthy, or may complicate osteo-arthritis and chronic 
synovitis. 

Loose bodies may be formed in the following ways : — 
First, as the result of an injury a portion of synovial 
membrane sometimes becomes thickened and indurated. It 
is probable that this condition 
originates in a rent or tear of 
the membrane, which is subse> 
quently pinched and dragged upon 
in the movements of the joint, 
and is kept in a state of chronic 
inflammation. Bodies of this 
nature consist of fibrous tissue, 
fat, and inflammatory products. 
They are attached by pedicles, 
which tend to become longer and 

Synovial Membrane, which longer the growths 

formed a loose body in the exist. 

knee-joint. Secondly, in osteo-arthritis, 

as already described, the synovial 
membrane is liable to become covered more or less thickly 
with pedunculated growths springing from the normal 
fringes, and consisting of fibrous tissue or cartilage. These 
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bodies, although at hrst attached, may be separated and 
cast loose into the synovial cavity. 

Thirdly, in osteo-arthritis the ecchondroses which spring 


Fig. 97. 



The Condyles of ii Femur from a case of Ostco-arlhritis, 
showing a nodular osteophyte merely attached by a slender 
pedicle of synovial membrane. 

from the margins of the articular cartilage, and consist of 
cartilage and bono, may become detached^and either remain 
in the substance of the synovial membrane itself or else 
become loose in its cavity. 


Fk;. 98. 



Two Portions of Articular Cartilage, apparently from the 
Femoral Condyles. I'hcy were removed by operation, one 
from the right knee, the other from the left. 

Fourthly, in some cases portions of the articular cartilage 
are found as loose bodies. It is supposed that they may 
become separated either directly by the application of 
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violence, or may exfoliate as the result of some impairment 
of their vitality by an injury. Loose bodies may also be 
formed by the partial detachment of one of the semilunar 
cartilages. 

Fifthly, in cases where there has been eflusion of blood or 
of inflammatory exudation, masses of fibrin and blood clot 
may remain in the synovial cavity. 

Sixthly, blood may be effused into tho substance of a 
synovial fringe, and may subsequently be “ organised ” into 
a hard fibrous lump. 

Seventhly, in one case a loose body was found to have 
been formed around tho point of a broken needle. 

Eighthly, loose bodies are occasionally of tubercular origin, 
and may be multiple. I have seen five in one knee-joint. 
They may consist either of fibrin alone or of fibrin covering 
a tubercular fringe which has become detached. 

Some of these modes of formation of loose bodies are of 
great rarity, and it is quite certain that the large majority 
of specimens are derived in the manner described under the 
first three heads. In the absence of injury, it appears pro- 
bable that osteo- arthritis must be -held responsible for tho 
larger numbei*. 

If a loose body is left in a joint, free to move about with- 
out I’estraint, it commonly sets up a chronic synovitis, 
and, througli causing sudden wrenches of the articulation 
whilst in use, often brings on an attack of acute syno- 
vitis. The usefulness of the limb is sometimes seriously 
impaired. 

Of all joints, the knee is the one in which loose bodies 
are most frequently found ; but the hip, the shoulder, and 
the elbow are occasionally alFected. 

Internal Derangement* — Tho subject of internal de- 
rangement is one which may be briefly dealt with in 
connection with that of loose bodies in joints, for there is 
some similarity in the symptoms caused by these two affec- 
tions. The term is applied to cases in which a joint, 
especially the knee, occasionally becomes suddenly locked or 



JOINT DISEASE IN HEMOPHILIA. JI89 


fixed so as to temporarily prevent .all movement. It is now 
tolerably clear that this condition is generally the result of 
an injury to the ligaments which fix the semilunar carti- 
lages* resulting in their displacement when any strain is 
suddenly thrown upon the limb, l^oyond the inconvenience 
of such attiicks, and the synovitis which follows tliem, no ill 
results ensue. 


JOZITT DZSZSASS ZIT HJEMOPHZUA. 


In the dise.aso known as “ hjcmophilia,’’ or the hannorrhagic 
diathesis — i.e., in piitients who are commonly known as 
“ bleeders,” the joints 

are liable to become Fio. 99. 

temporarily swollen after 
slight injuries, .and, after 
many such swellings, 
sometimes become still*. 

Specimens of joints 
.affected in this way arc 
very rarely met with ; 
but in two cases which 
occurred in St. Jiartho- 
lomew’s Hospital, in 
which death resulted 
from prolonged h.'cmor- 
rhage following slight 
skin wounds, an oppor- 
tunity was afforded of 
examining many of the 
articulations. These 
specimens were described 

by Dr. Wickham Legg at meetings of the Pathological 
Society in 1881 and 1885,* and allusions were m.ade by 
him to two other cases which have been recorded. 

It would appear that the swellings of the joints are the 
result of haemorrhages, and that, either from the irritation 

* See vol. xxxiii. p. 412, and vol. xxxvi. p. 488. 



Knee-joint from n, “Ulceder." 'I'lic 
synovial membrane is stained with blood, 
and a rouglieiied spot in the outer con- 
dyle of the femur indicates the place 
where the patella was fixed by fibrous 
adhesions. 
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caused by the frequent presence of clot in the joint or 
from the constitutional condition of the patient, the carti- 
lages and synovial membrane undergo further changes. 
The former fibrillate and break up on their free surfSEices, 
and become lipped at their margins as in osteo-arthritis, 
whilst the synovial membrane remains more or less stained 
by blood and tliickened by fibrous tissue. In one of the 
joints in the museum of St. Bartholomew’s Hospital — a 
knee — there had further been a tough fibrous adhesion 
formed between the under-surface of the patella and the 
condyle of the femur (see Fig. 99). The ligaments were 
not noticeably affected. The bones were healthy, and there 
was no appearance of ulceration of the cartilages, or of 
such pulpy swelling of the synovial membrane, as is usual 
in strumous disease. It is probable that similar conditions 
are common in the joints of bleeders, and would evidenUy 
sjitisfactorily account for the symptoms met with in such 
patients. 

SYZrOVlAXi CYSTS W COXrKSCTZOST WITH 
JOZITTS, 

The occurrence of large cysts conkiining synovial fiuid 
in connection with joints was first noticed by Mr. Morrant 
Baker, and recorded by him in vols. xiii. and xxi. of 
the St, BartholoTiieuj 8 llosjntcd Ilejm'ts, Since the publi- 
cation of the first paper twelve years have elapsed, and 
during that time many other cjises have been observed, in 
several of whicli I have had opportunities of examining 
the joints after removal. Some of these have been 
described by Mr. D’Arcy Power in papers in the Patho- 
logical Society’s Transactiom* 

From a consideration of the various recorded cases and 
dissected specimens, it seems safe to draw the following 
conclusions : — 

First, a cyst may exist in connection with a joint which 
is itself perfectly healthy, but if the cyst ijuflame, as the 

* Vol. .\xxvi. p. 337, and vol. xxxvii. 
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result of injury or of surgical treatment, disease of the 
articulation may secondarily result. 

Secondly, in cases of osteo-arthritis and of Charcot’s 
disease, cysts may form, and it is probable that they are 
more common in connection with these affections than 
under any other circumstances. 

Tliirdly, synovial cysts may complicate strumous or 
tubercular disease of joints. 


Fig. ioo. 



Posterior View of a Normal Ankle-joint injected with 
Gelatine, to show the numeious small protrusions of synovial 
membrane tliroiigh tlie posterior ligament. (From a specimen 
in the museum of St. Thomas’s Hospital.) 

Synovial cysts appear to originate in some cases in the 
distension of a bursa which normally communicates with 
the joint, and it is evident that, where there is a direct 
continuity between the cavity of a joint and that of a 
bursa, any inflammatory condition may extend from the one 
to the other. 

In other cases the cyst appears to be formed by a hernial 
protrusion of synovial membrane which has been softened 
by inflammation and distended by fluid ; and in yet other 
instances it appears that the fluid is free in the tissues and 
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not con6ned by any definite sac, the synovial membrane 
having given way at some point. 

In Fig. loo — which is a drawing of a specimen prepared 
by Mr. Shattock — it is seen very plainly that even‘ in a 
normal joint there is a tendency to protrusion of small 
pouches of synovial membrane between the fibres of the 
capsule, and it is easy to understand that such protrusions 
might readily increase in case 
of softening by inflammation or 
distension by excessive . synovial 
fiuid. 

Cysts formed in one of these 
w<ays may attain considerable 
size, and I have seen one in con- 
nection with the knee which con- 
tained a pint of clear synovial 
fluid. 

One of the most important 
features presented by these cysts 
is the distance at which the main 
swelling may be situated from 
the articulation with which it is 
really connected. I have seen a 

A Knee-joint with n Syno- situated below 

via Cyst. One piece of cath- the middle of the calf, and which 

eter has been passed from seem to have any COn- 

the articulation into the upper , . . „ ,, , 

part of the cyst, and another IlGctlon at all With the knee, for 

piece along an extension of the latter Was freely movable, 
the cyst on the inner side of painless, not swollen, and no 

fluid could be pressed from the 
cyst into the synovial cavity. 
Yet a year and a half later, when amputation of the thigh 
had to be performed for. destructive disease of the joint, 
I was able to find a narrow track leading from the cyst 
into the outer side of the knee. The specimen is figured 
in the accom})anying drawing (see Fig. loi). It is evident 
that such pathological facts as these have a great clinical 


Fig. ioi. 
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importance, for, if not recognised, synovial cysts may be 
mistaken for chronic abscesses, and laid open, with the 
serious risk of exciting acute arthritis. Synovial cysts 
may dccur in connection with almost any joint, but they 
appear most frequently in connection with the knee, and, 
after it, with the hip, elbow, and shoulder. 



CHAPTER XLII. 


DISEASES OF J01UTS-(coiitmucd). 

TUBfiRCUXiAR OR SCROFlTBOUS DISEASE OF 
JOZRTS. 

TnE general pathology of scrofula or struma has been 
discussed in an earlier part of this work, and the relation 
which it bears to tubercle has already been pointed out. 

Tubercular disease of joints displays in a most char.ac- 
teristic manner all the essential features of a typical stru- 
moiis inflammation. The process is exceedingly chronic.; 
is liable to extend from • its original seat to neighbouring 
structures ; is attended by little or no tendency to repair ; 
the inflammatory products are very liable to caseate, and 
chronic abscesses are common. 

Joint disease of this nature has been described by various 
surgeons under different names. Thus, in England, the 
term “ pulpy degeneration of the synovial membrane,” 
originally employed by Brodie, has for long been in common 
use ; whilst, in Germany, “ tumor albus,” or white swelling, 
has been employed to denote tlie usual absence of acute 
inflammatory symptoms. 

The patients who are most liable to this form of arthi’itis 
are certiiinly young children from three to twelve years of 
age, and as puberty is approjiched, not only does tubercular 
disease become less frequent, but the tendency to repair is 
also greater. It would, liowever, be a grave error to 
suppose that adults are exempt, for there is no period of 
life, even up to extreme old age, in which tubercular 
arthritis may not occur. 
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The joints most often affected are the hip and the knee ; 
after these the elbow, ankle, and shoulder. Disease of the 
wrist is not very common in young children, but is com- 
paratively frequently seen in young adults. In some cases 
there is clear evidence that the arthritis has been started — 
as may any other strumous process — by an injury ; but it is 
quite certain that this is not always the case, and I have 
seen tubercular arthritis originate whilst the patient has 
been at complete rest in bed for the treatment of other 
affections. Many cases are prokibly the result of infection 
from a tubei'cular focus in some other pai*t of the body. 

It is tolerably certain that tubercular disease commences 
either in the ai-ticular bone or in the synovial membrane, 
and that it is never primary in either the cartilages or 
ligaments. In some joints, e.r/., the knee, the synovial 
membrane is tlie starting-place in the largo majority of 
cases ; in other joints, e.y., the hij), the bone appears to be 
primarily affected in most instances. 

Tubercular S 3 rnovitis. — Three varieties of this have 
been described, of which the first is infinitely the most 
common, and the third extremely rare, namely (i) “ Diffuse 
Tubercular Inflammation”; (2) “Nodular Tubercle of the 
Synovial Membrane ” : (3) “ Miliary Tubercle of the 
Synovial Membrane.” 

Taking the knee as a good example of a hinge-joint, and 
as one in which the disease is often primarily synovial, the 
following changes may bo described Jis occurring in the first 
variety, or “ diffuse tubercular inflammation.” 

The S3rnovial membrane becomes swollen, soft, and 
succulent. Its colour changes to a greyish tint, .and, on 
section, it appears gelatinous. The surface remains smooth 
for some time, but gradually assumes a roughened or 
shreddy appearance, and in time becomes converted into 
true granulation tissue. As the disease adv.ances, the 
meihbrane becomes soft, pulpy, and friable, and here and 
there minute masses of caseous matter develop. The 
synovial secretion is very slightly increased, and there is 
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seldom more tlian an ounce or so of fluid in the synovial 
cavity. The fluid is, however, altered in quality, being 
opalescent from admixture with the products of inflam- 
mation, and for tho same reason containing shreds of 'fibrin 
which tend to be deposited on the synovial membrane and 
cause in }:)art the roughened surface of tho latter. Tho 
general swelling of the articulation in such cases is, there- 
fore, not the result of ellusion into the joint, but of tho 
swollen state of the synovial membrane itself ; and it is to 
tho same cause that wo must attribute the obliteration of 
the fossa) on each side of the patella, and the concealment 
of tho normal bony prominences. 


Fig. 102. 



Ulceration of the Cartilages of the Lower Articular 
Surface of the Femur. 

When fully established in tho synovial membrane, the 
disease soon extends to the cartilages. In the earlier 
stages tho latter are simply overlapped at their margins by 
tho swollen membrane, which can easily be lifted off; but, 
as the inflammatory process extends, tho synovial me^ibrane 
becomes adherent to the margins of the cartilages, and 
cannot be separated without tearing its structure. If this 
be done, it will be found that the subjacent cartilage is 
pitted and ulcerated. The inflammatory process has 
extended from the soft parts, the cartilage has been 
vascularised by offshoots of tho ^novial vessels, and ifi it 
the same slow but persistent destructive changes have 
commenced. 
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By a continuance of these clianges tlie whole depth of 
the cartilage is ulcerated through, and the bone in its turn 
is affected. Osteitis supervenes, and the femur, patella, or 
tibia, tis the case may bo, becomes the seat of tubei-cular 
caries, with its accompanying larefactioii and destruction of 
the cancellous bone, its caseation of inflammatory products, 
and its absence of formation of new bone from the peri- 
osteum, A clinical examination of a strumous knee-joint 
often gives the impression that the lx)nes are thickened, and 
in former times it was customary to speak of “ expansion ” 
of the Jirticular ends. It has already been pointed out, at 
p. 308, that inflamed bone never truly expands, and it may 
bo added that in cases such as those under consideration the 
feeling of enlargement of the bone is almost always delusive, 
and that an examination of the parts after removal shows 
that there is usmally no formation of sub-2)eri osteal now 
bone, but merely thickening and inflammation of the sui)er- 
jacent soft tissues. The epiphysial cartilages may be 
similarly involved, although they are much more likely to 
suffer when the disease is ^^Hmarily situated in the bone. In 
some cases they ai e destroyed by the tubercular infiltration, 
and in others they become calcified in paits so that the 
develoimjent of bone from them ceases, and the growth of 
the aftected limb is arrested. 

The ligaments share in the general destruction. 
Inflammatory exudation separates the fibres and destroys 
their normally dense structure. They soften, become 
shreddy, and gradujxlly stretch, or ulcerate aw.ay, 

The^ whole of the changes desciibed above may occur 
without the formation of any collection of pus, but this is 
not usually the case. Inflammatory processes extend to 
the neighbouring soft tissues, and chronic abscesses either 
originate in them, or else the softened synovial membrane 
yields an exit to some of its secretion, and the abscess in 
the soft tissue directly communicates with the synovial 
cavity, or with some portion of it. which has been shut off* 
by adhesions. When these abscesses burst, and their 
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contents are exposed to infection by the commoner pyogenic 
organisms ; the formation of pus in them is often greatly 
increased on account of a moro acute inflammation of the 
abscess-sac. In some cases this profuse formation 'of pus 
subsides after a few weeks ; in others, it continues for many 
months. 

A microscopical examination of tlie tissues shows 
that the process is of a tubercular nature. 

The synovial membrane is infiltrated with inflammatory 
products, which tend to undergo caseous degeneration and 
to form small collections of pus. The endothelial lining of 
the synovial membrane is destroyed, and the interstitial 
granulation tissue comes to the surface and discharges its 
secretion into the synovial cavity. In the. midst of this 
inflamed tissue are numerous primitive tubercles, with their 
giant-cells and lymphoid reticulum. Tubercle bacilli are 
also to be found in some cases, but in my own experience 
they are met with only in a very small number. 

The ligaments are infiltrated with cells, by which their 
structure is slowly destroyed. 

The cartilages are vasculaiised by ingrowths from the 
contiguous synovial membrane, their matrix is broken ‘up 
and eroded by the exuded leucocytes, and the cartilage-cells 
themselves multiply and undergo fatty changes. The alter- 
ations in the osseus tissues are similar to thoso already 
described as occurring in strumous osteitis. 

Nodular Tubercle of S3nioyial Membrane. — Here 
the clinical symptoms are rather those of chronic hydro- 
arthrosis than of tubercular arthritis, and the jfihcted 
articulation may be almost painless and freely movable. 
I have seen a case of this kind which closely simu- 
lated “ Charcot^s disease.” In these cases the whole 
membrane is much thickened, and its surface presents 
numerous sessile or pedunculated outgrowths, which are 
much larger and more flattened than the fringes of osteo- 
arthritis, though some of them may be small and nodular. 
Their surfaces are smooth, and they do not become adherent 
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to the adjacent cartilages. They are often coated with 
fibrin, and may give rise to the growth of “ loose bodies ” 
in the joint (see p. 388). Examples of this variety of 
disease are rare, and there may bo bone-tubercle as well. 
The cases run a slow clinical course. 

Miliary Tubercle of Synovial Membrane. — 
Scattered miliary tubercle is very rarely seen on the 
synovial membrane, except as a complication of other 
tubercular joint lesions, although it may occur as part of a 


Fig. 103 



I'he under surface of the Patella, showing the lumpy con- 
dition of the synovial membrane in a case ol "nodular 
tubercle." 

general tuberculosis. These tubercles present the ordinary 
appearance of grey tubercle, and the joint is usually the 
seat o^a considerable effusion. 

Tubercular Disease of Articular Bone. — It has 
already been mentioned on p. 312 that there are three 
varieties of tubercular osteitis, and any one of these may 
commence in the articular cancellous bone and extend to 
the cartilage of the joint. The most common lesion as a 
cause of tubercular arthritis is the “ circumscribed nodule,” 
but “ diffuse infiltration ” of tubercle may also be the cause 
of the joint affection. Tubercular necrosis” is a rare 
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variety, if we limit the term to the death of considerable 
portions of bone, and do not apply it to the small dead 
crumbs which may be shed in any case of tubercular 
osteitis, but it affects particularly articular bone, and 
seems to occur more often in the lower end of the femur 
than elsewhere. These tubercular sequestra are commonly 
wedge-shaped, the base of the wedge corresponding to the 
articular surface, and sometimes measuring an inch or 
more in diameter. One of the most remarkable features of 
such a case is the complete absence of any bony thickening. 


Fig. 104. 



Lower end of Femur showing tubercular necrosis of each condyle. 

or sclerosis around the sequestrum, as in casas of necrosis 
from other causes, so that usually the outline of the affected 
bone is not altered, and the condition is scarcely to be 
recognised until the bone is cut open and its articular 
surface exposed. Another peculiarity is the very slight 
tendency to separation of the dead bone, which may indeed 
maintain its relations to the surrounding osseous tissue for' 
many yeara. The dead bone, when cancellous, is found to 
have all its spaces filled up by caseous material, fibrous 
tissue, and a little new bone. It is probable that the 
niBcrosis is the direct result of tubercular osteitis and 
occlusion of the blood-supply by the disease of the small 
arterioles. 
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The position of the diseased joint is always one of 
flexion, and many theories have been originated to account 
for the fact. It may be stated at once that the position of 
flexioh is not limited to the knee, but that all diseased joints 
are lijible to be flexed. The most simple explanation, and 
I believe the only true one, is that it is the normal position 
of “rest,'' and is the one in which there is least pain. A 
moment’s reflection is sullicient to convince any one that, 
even in a state of health, flexion is the natural position of 
rest, and that it is the one in which all textures arc most 
relaxed — in which there is the least tension. 

A dift'erent explanation is, however, given by some 
writers. It is stated that, when the terminal fllamcnts of the 
articular nerves are irritated, there is a general tendency 
to reflex muscular contraction, and that those muscles which 
are the strongest prevail : the supposed greater strength of 
the flexors of the knee is therefore held to account for its 
best position. 

Other surgeons have experimented by injecting fluid 
into the capsule of the knee or the hip of a dissected limb, 
and have shown that when the capsule is distended the 
joint in question is mechanically flexed. This also has 
been adduced as an explanation of the flexed position of a 
diseased articulation, but is evidently insullicicnt. In 
tubercular cases there is practically never acute distension 
of the capsule, and, on the other hand, in some cases of 
great effusion — e.y., in hydrarthrosis — there is no flexion at 
all. There is, indeed, no suflicient reason for believing that 
in strumous disease distension of the capsule ever mechanic- 
ally causes flexion, but I have no doubt that, if effusion is 
present, it induces flexion indirectly, for, as I have already 
said, the joint is reflexly placed in the position of rest and 
of least tension. 

As the ligaments yield and the bones ulcerate away, the 
tibia becomes displaced backwards, partly by its own weight 
and partly by the continued action of the ham-strings. 
Further, by reason of the tendency that the lower extremity 

2o 
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always has to rotate outwards if the continuity of its bony 
supports is in any way interfered with, and perhaps, on 
account of the contraction of the strong biceps muscle, ex- 
ternal rotation commonly ensues, and finally the articular 
surface of the tibia is to a great extent displaced from that 
of the femur. 

The muscles of the thigh and leg are always atrophied in 
cases of tubercular disease of the knee, and on account of 
tliis atrophy, which affects their length as well as their 
thickness, it becomes impossible after a time to replace the 
dislocated bones in their normal position. This difficulty 
is enhanced by the fact that after some length of time the 
other soft tissues besides the muscles accommodate them- 
selves to the altered position of the parts, and become 
proportionately shortened on the side of flexion. The 
tibia and femur in cases of long-standing disease also waste, 
and cease to develop naturally — a condition which is of 
much clinical importance in considering the advisability of 
performing the operation of excision on such a joint. 

BZP DZSSASE. 

The term “hip disease” is used in a general way to 
mply strumous disease of that articulation, and it is better 
not to apply it to cases of simple synovitis or acute suppu- 
rative arthritis. The process may originate in the synovial 
membrane, and in that case does not materially differ in its 
general characters from similar disease above described as 
attacking the knee. 

Hip disease, however, commonly commences in the bones, 
and originates as a chronic strumous osteitis. 

In the femur the disease commences in one of the follow- 
ing localities — (a) the cancellous tissue immediately beneath 
the articular cartilage ; (ft) the centre of the head in the 
immediate vicinity of the centre of ossification ; (c) the new 
bone at the margins of the epiphysial cartilage between the 
head and nock ; or {d) in some other part of the neck within 
the capsule In the acetabulum the inflammation attacks 
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first the most recently formed bone in the neighbourhood 
of the Y-shaped cartilage. 

In whatever part of tho bonos the osteitis commences, 
it gradually extends until it reaches tho surffice. Thus, it 
may extend laterally through the neck, and, by sepa- 
rating the head of the bone from tho cartilage of the 
epiphysis, may cause it to be cast 
loose into tho articular cavity as 
a sequestrum, or, commencing in 
the neck, may pass outward until 
it reaches the periosteum, may 
penetrate the latter, and thus 
reach .the articular cavity, lie- 

ginning, as it most often does, in F w jj 

the cancellous tissue of the head tO/l 

itself, it penetrates to the under- H 

surface of the articular cartilage, Se 

and sets up inflammatory pro- 

cesses in the latter, which result V!Vi ({/ 

either in its perforation by portion of a Femur from a 

ulceration or in its separation case of Hip Disease. Th« 

. 1 !..• T cartilage of the head lias Ijeen 

in a necrosed condition. In , , ^ . . 

destroyed ; the bone is rough 

any case the synovial mem- and carious, and the epiphysis 
brane and ligaments become become sepa- 

secondarily aftected, and a gen- ened by the formation of iicri- 
eral tubercular arthritis super- osteal new bone, 
venes. As the process con- 

tinues, the cancellous tissue forming tho head of tho 
bone is slowly destroyed, the margins of the acetabular 
cavity ulcerate away, and the acetabulum itself becomes 
carious. The head of the bone may now sink into, and 
penetrate, the carious floor of the acetabulum, or, as is 
more usually the case, may be gradually displaced upwards 
over the broken-down acetabular margin on to the dorsum 
ilii, a change of position often accompanied by a corre- 
sponding extension of the carious process to the compact 
bone of the ilium itself. In other and rare cases, this 


Portion of a Femur from a 


rated. The shaft is rough- 
ened by the formation of peri- 
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displacement of the femur is the result of a separation of 
the head of the bone, the neck, no longer catching in the 
acetabulum, being readily displaced by the contraction and 
tension of its attached muscles. * 

The formation of abscesses is of common occurrence in 
cases of advanced hip dise^ise. If the pus is first formed 
within the joint, it makes its exit either at the cotyloid 
notch, at the thin posterior portion of the capsule, or 
else into the bursa beneath the psoas muscle. Such 
abscesses point most often on the upper part of Scarpa’s 
triangle, but not infrequently they pass to the outer side 
of the limb, and come to the surface a little below the 
trochanter. In other instances, especially when the ilium 
is much diseased and the acetabulum perforated, an iliac 
abscess forms, and points above Poupart’s ligament. More 
rarely, tlio pus makes its way into the cavity of the pelvis, 
and opens into the rectum or bladder ; or, when the shaft 
of the femur is affected, extends to a considerable distance 
down the thigh. 

The natural position of the limb is much altered in hip 
disease, and that in a very characteristic manner. In the 
early stages the thigh is Hexed, abducted, and rotated out- 
wards. This position is the one which gives the patient 
most ease, and is the natural position of the lower extremity 
when at rest. Flexion relaxes the ilio-femoral ligament ; 
abduction, the ligamentum teres ; and rotation outwards, 
the inner portion of the capsule. In the later stages, when 
the ligamentum teres has been softened or destroyed and 
the capsular and other ligaments are stretched, the 
rotation outwards and abduction are replaced by rotation 
inwards and adduction, for in the relaxed state of the 
ligaments the "latter position tends to relieve pain by 
displacing the head of the bone from the floor of the 
acetabulum, and so preventing pressure between the opposed 
carious surfaces. 

In consequence of the altered relations between the 
femur and the innominate bone, and the fixation of the hip- 
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joint by the muscles, the patient is led to the adoption of 
certain positions in order to en.able him to* put the foot to 
the ground. The hip- joint being fixed in a state of flexion, 
the mobility of the lumbar spine is brought into play, and 
the flexed limb is placed in a line with its fellow by rotating 
the pelvis on its transverse axis and arching forw'ard the 
lumbar spine (lordosis). If the femur is abducted, the pelvis 
is tilted downwards, so that the anterior superior spine of 
the diseased side is placed on a lower level than is that of 
the opposite side, and the limb, when the patient is placed 
in a recumbent posture, is “apparently lengthened.” If, 
on the other hand, the femur be adducted, the pelvis is 
tilted upwards until the thigh is placed parallel with its 
fellow ; the iliac spine is thus placed on a higher level than 
is that of the sound side, and “ apparent shortening ” results. 

Real lengthening of the limb in ' ip disease probably 
never occurs, but real shortening is produced either by 
absorption of bone, or by disease of the epiphysial cartilage 
and consequent arrest of growth. It is important to 
remember that, after all active disease has subsided, a limb 
may grow more slowly than that of the healthy side, and 
that, when a child has recovered without any shortening, it 
does not follow that in the future the limb will be as long 
as its fellow. 

In any case of tubercular joint disease, a natural cure 
may result, the limb either completely recovering or being 
fixed by anchylosis (see p. 409). In many instances, how- 
ever, in which the disease has not been treated in an early 
stage, the patient loses his life. A fatal termination may 
be brought about in one of several ways. 

In some patients, death results from ej^haustion, arising 
from the constant pain and want of rest, combined with 
the suppunative or hectic fever which accompanies the 
formation of large quantities of pus. In others, amyloid 
disease of the liver, kidney, and intestines supervenes, and 
in the remainder acute tuberculosis or tubercular phthisis 
terminates the case. 



40G 


SYPHILITIC ARTHRITIS. 


The fact that tubercle is present in the joints in the 
majority of cases of so-called strumous disease is naturally 
of great clinical importance, and affords a ready explanation 
for the occasional development of a more general tubercu- 
losis. Many surgeons, acting upon the assumption that 
the danger of general infection is considerable, have there- 
fore advised the early excision of all strumous joints. There 
can, however, bo no doubt that treatment founded on such 
ideas is not supported by pathological investigations, for in 
these patients there may almost always be found tubercular 
glands or other sources of tubercular infection, and it is 
quite certain that tlie dangers of general tuberculosis in 
any case of early joint disease placed under proper treat- 
ment are very slight. On the other hand, it is now the 
opinion of various surgeons that operative interference 
with tubercular joints is itself liable to promote general 
infection, and I have myself seen several cases in which 
excision has been followed by the rapid formation and 
diffusion of tubercle. Lastly, it should be remembered 
that, in even the most complete excisions, it is generally 
impossible to be certain of removing all the tuberculous 
tissues. 

STPBZXiZTZC 1>ZSSASES OF THE JOZHTS. 

Syphilis may affect the joints in one of three ways — (i) In 
the early periods of the constitutional affection, at the time 
when the patient is suffering from the so-called secondary 
symptoms, one or more articulations may be the seat of a 
subacute synovitis*. There are no records of post-mortem 
examinations of such joints, but it is probable that the 
changes in thenPdo not differ from those met with in cases 
of simple serous synovitis. 

(a) In the later stages of syphilis, at a time when the 
patient is subject to gummatous or rupial ulcers, to necrosis 
or caries of the bones, the synovial membrane may be 
the seat of inflammatory effusion, and gummatous masses 
may develop in the synovial and sub-synovial tissues. In 
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such cases there is much thickening of the affected parts, 
and considerable destruction of the articular structures 
(see Fig. io6). 

(3) The articular extremities of the bones may bo 
affected in a manner similar to the shafts, and an inflam- 
mation, commencing in the periosteum, may extend to the 
neighbouring joint. 

Considering the prevalence of syphilis, the joints are 
comparatively rarely affected in this disease. 

In inherited syphilis also the joints may be affected 
in the same manner as in the hist two varieties just 


P’lG. 106. 



Knee-joint from a Man who died of Syphilis. The syno- 
vial membrane is thickened and infiltratc'd by jjiiininatoiis 
deposit. 

mentioned, but, in addition, there are special varieties of 
arthritis which are peculiar to the inherited form of the 
disease, and apart from the lesions about the epiphysial 
cartilage, which have already been described in the chapter 
on “ congenital syphilis.” 

First, there is a form of very chronic synovitis which 
occurs usually between the ages of eight and fifteen, and is 
most common about the middle of this period. In a large 
proportion of the patients there is a coincident interstitial 
keratitis, and there may be other evidence of syphilis. It 
affects especially the knees, is of gradual onset, and results in 
very considerable effusion without any severe pain. The 
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patient is seldom incapacitated, and flexion and extension 
movements are generally smooth and free. The condition of 


Fig. 107. 



Disease of the Humerus 
from a case of Congenital 
Syphilis, showing the gouging 
of the atticiilar cartilage, and 
the ulceration of the co'npact 
bone. 


the joint is most often one of 
hydro-arthrosis, and the articular 
bone does not show any signs of 
disease. Although these cases are 
not very rare, there do not appear 
to be any recorded examinations 
of joints thus affected. 

Second, the .articular cartilage 
and bone, as well as the synovial 
membrane, may be the seat of 
very peculiar lesions, which appear 
to have been first noticed by 
Virchow, and of which there are 
only three or four recorded cases. 
A series of such joints, all from 
the same patient, is preserved in 
the Museum of St. Rartholomew’s 
Hospital, and the case has been 
recorded in vol. Ixx. of the Royal 
Medical and Chirurgical Society’s 
“ Transactions.” The cartilage is 
affected in two ways. There is 
overgrowth and the development 
of ecchondroses, giving the joint 
very much the appearance of one 
aflected by osteo-ai’thritis ; and 
there is also a peculiar gouging 
out of the articular c<artilage in 
many places, resulting in cres- 
centic or circular cavities in it, 
some of which penetrate its whole 
depth and involve the subjacent 
bone. The latter is rarefied at 


such points and may be destroyed to a depth of a quarter 
of an inch or more by a chronic osteitis which leaves 
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its ai’ticular surface pitted and deformed. The synovial 
membrane in the specimen in St. llartholomew’s Museum 
is most extensively altered, being greatly thickened, and 
presenting over its entire surface InVge pendulous fringes, 
giving it a shaggy appearance, and simulating very closely 
the fringed membrane of osteo-arthritis. There are no 
gummata in the synovial membrane and it does not adhere 


Fig. io8. 



Disease of Knee from a case of Congenital Syphilis, show- 
ing the fringed synovial niembrane and the gouging of the 
articular cartilage of the femur. 


to the neighbouring cartilage or ligaments. The synovial 
fluid is greatly increased in quantity. In the case to which 
allusion has been made the disease was very clironic, and 
was characterised by swelling of the joints with some stiff- 
ness and pain on movement. 

B.iarcBnoszs. 

The term “ anchylosis ” is commonly employed to indicate 
a condition of complete, or partial, immobility of a joint due 
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Fig. ioq. 


to adhesions between different portions of the articular 
surfaces. 

In all cases anchylosis is the result of pre-existing 
inflammation, and the extent, position, and density of the 
adhesions depend upon the tissues which have been in- 
volved in the inflammation, on the amount of destruction 
which the tissues themselves have undergone, and on the 
nature of the inflammatory process. Where the inflamma- 
tion has been acute, and has progressed to the formation of 
pus in large (quantities, as in acute suppurative arthritis, 
the anchylosis is liable to bo very 
firm and bony, whilst in cases 
of simple chronic synovitis there 
is usually no attempt at the for- 
mation of any jxdhesions. In 
tubercular disease, where there is 
little tendency to repair, anchy- 
losis is liable to be not very firm, 
whilst in osteo-arthritis anchylosis 
never results except in the spinal 
joints. 

In those cfises where the 
inflammatory processes have in- 
volved the synovial membrane, 
the ligaments, and the cartilages 
only, the adhesions are com- 
posed of fibrous tissue ; but where 
the bones have been affected, and 
especially when there has been 
suppuration, bony anchylosis or 
osseous union of two. granulating 
surfaces is common. 

Adhesions may be formed in the following ways : — 

(i) If two layers of synovial membrane in a state of 
inflammation are kept in constant opposition, their surfaces 
may become unitei} by fibrous tissue, just as may the opposed 
surfaces of the pleuraa. Thus, in the knee-joint, it is 





An Anchylosed Knee-joint. 
The patella is fixed to the 
femur by bone, but the rest of 
the anchylosis is by fibrous 
tissue. The tibia has been 
dislocated backwards to a 
considerable extent. 
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common to find the anterior and posterior surfaces of the 
synovial pouch beneath the quadriceps tendon adherent, and 
the pouch in many cases obliterated. 

(2) Two opposed surfaces of ulcerating cartilage may be 
united by the development of fibrous tissue between them — 
e,g,y the patella may be fixed to the external condyle of the 
femur. 

(3) Inflammatory exudation into the ligaments may 

become developed into fibrous tissue, and tlie latter, by its 
subsequent contraction, may interfere with the proper 
movements of tl»e articulation. Tims, in disease of the 
knee, when the joint has long been kept in a state of flexion, . 
the posterior ligament of Winslow may be found perma- 
nently thickened and con- 
tracted, and may frustrate all t u;. uo. 

attempts at complete exten- 
sion. 

Two opposed osseous 
surfaces in a state of inflam- 
mation may join to one another 
by bone in the same manner 
as the ends of a bone unite 
after a fracture. Sometimes 
this union is so complete that 
the two bones are welded 
together in such a manner that 
their line of junction cannot 
be distinguished. To such a 
condition the name of ‘‘ synos- 
tosis ’’ has been applied. 

In addition to these varie- Hip-joint showing Complete 
ties of anchylosis, it must be Bony Anchylosis, 

remembered that spurious an- 
chylosis, or fixation of a joint by changes in the tissues 
outside it, is of common occurrence. This may be brought 
about in various ways. 

(a) Where a joint is diseased, the muscles which regu- 
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late its movements cause partial or complete immobility by 
tonic reflex contraction, and thus prevent the patient from 
suffering the pain which would result from friction between 
the articular surfaces. 

(6) Inflammatory exudation around a joint may cause 
thickening and adhesion of the peri-articular • tissues, such 
as the tendons, muscles, or fascia3. 

(c) In cases where a joint has been long maintained in a 
bent position, the soft tissues on the side of flexion accom- 
modate themselves to the altered position of the bones, and 
finally become too short to allow of complete extension. 
This condition may often be seen in cases of long-standing 
disease of the knee-joint, and is liable to cause much diffi- 
culty in cases of excision. 



CHAPTER XLlir. 

DISEASES OF T»E PENIS AND 
SCROTVXH. 

SCTOPZA VSSICJE AlTD EPZSPADZAS. 

Ectopia vesicas, or extroversion of the bladiler, consists of 
a deficiency of the anterior vesicle wall and of the corre- 
sponding part of the abdominal parietes, and results from 
failure in closure of the lower part of tJie fretal body-cavity. 

In such cases, the bladder, being incomplete in front, 
fails to act as a reservoir, and the urine escapes as rapidly 
as it passes from the ureters. The posterior vesical wall is 
thrust forward, just above the pubes, by tlui pressure of 
the abdominal viscera, and presents a mucous surface, 
which is often swollen and inflamed, either on a level with 
the surrounding skin or else protrmling in front of it. On 
this surface the orifices of the ureters may bo seen, the 
urine being passed from them at shoi-t intervals in minute 
jets. The urethral orifice is always imperfect, and the 
penis itself is small and in a condition of epispadias,” 
the corpora cavernosa being separated and the roof of the 
urethra undeveloped, so that the urine flows along a 
shallow groove instead of through a mucous canal. The 
pubic bones are usually sepamted in the middle line by a 
considerable interval, the recti muscles consequently 
diverging to reach their attachments. The testes are com- 
monly retained, and inguinal hernias are of frequent 
occurrence. The deficiency in the abdominal wall extends 
as high as the umbilicus. 
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BTPOSPADZAS. 

“ Hypospadias ” is the term applied to a cleft condition of 
the floor of the urethra, which then forms a groove instead 
of a canal on the under surface of the penis. It results from 
imperfect fusion of the two sides of the uro-genital aperture, 
which in early foetal life forms an antero-posterior slit or 
fissure at the lowest part of the abdomen. 

In the female, this fissure does not close, and, while its 
two lateral boundaries form the labia, the clitoris is 
developed at its anterior commissure. In the male, the 
two halves normally unite, forming the scrotum below, and 
closing in the floor of the urethra anteriorly. 

In slight forms of hypospadias, the glans find prepuce 
alone are cleft. In more severe cases the urethra is opened 
up as ffir back as the scrotum, whilst in complete hypos- 
padias the fissure extends as far back as the membranous 
urethra, the scrotum being divided in the middle line. In 
such cases as these the cleft scrotum, with its contained 
testes, closely resembles the labia, and the penis, being 
very imperfectly developed, aids the delusion. It is by no 
means uncommon for male children with this deformity 
to be brought up as females, the error not being discovered 
until the period of puberty approaches. When hypospadias 
is slight, it Cfiuses no inconvenience, but in those cases 
wliere the whole urethra is affected the penis during 
erection is curved downwards, and connection is rendered 
impossible, 

PHZMOSZS. 

The term “phimosis” is employed to indicate any condition 
of the prepuce which prevents its retraction over the glans 
penis. In the great majority of cfises phimosis is a con- 
genital defect, and one which often gives rise to trouble- 
some symptoms. It causes retention of the secretion of 
the sebaceous glands in the neighbourhood of the corona 
glandis, and consequent continued irritation from the 
presence of the retained matter. If the condition is not 
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relieved, the under surface of the prepuce is liable to 
become adherent to the glans. Vesical irritability, with 
frequent micturition, straining, herni[e, prolapse of the 
rectum, and nocturnal incontinence of urine are amongst the 
most frequent troubles which anse from this aftection. 

Phimosis may also result from inflammatory swelling in 
connection with gonorrhcca or venereal sores, but is then 
jusually transient. In some cases, however, the contraction 
of a cicatrix causes permanent narrowing of the preputial 
orifice, and in old men the same condition is liable to 
supervene upon the cracks and fissures which are not in- 
frequently met with on the prepuce. 

PARAPKZMOSZS. 

Paraphimosis results from retraction of a tight prepuce 
behind the corona glandis, where it remains fixed. Para- 
phimosis may occur in connection with a congenitally tight 
preputial orifice, but it more often follows upon retraction 
of an inflamed prepuce in a case of gonorrhcca. In con- 
sequence of the constriction of the glans by the tight 
preputial orifice, it becomes congested, whilst at the same 
time the constriction also tightens and the prepuce becomes 
swollen and (edematous. IE the condition bo not relieved, 
the tight preputial orifice usually ulcerates or sloughs in * 
some part of its circumference, but the glans penis itself 
hardly ever becomes gangrenous. 

ZSPZTBSZiZOMA OP THB PZSXZS. 

Epithelioma of the penis, as of other parts, occurs chiefly 
in old men. It almost invariably commences on the pre- 
puce or the glans, and is very rarely seen as a primary 
affection of the body of the penis. Phimosis, or cracks and 
fissures of the prepuce, are generally believed to act as pre- 
disposing causes. 

Commencing . as a warty growth, the increase of the 
epithelioma is generally rapid. Its surface soon ulcerates, 
and the deeper tissues become at an early stage infiltrated 
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and indurated. If left alone, it extends along the corpora 
cavernosa and the corpus spongiosum to the perineum, and 
subsequently to the neck of the bladder. Obstruction to 
the outflow of urine, with severe cystitis, supervenes, and 
life is often terminated by kidney disease resulting from 
the foul and unhealthy state of the bladder. The inguinal 
glands are early enlarged by formations in them of second- 
ary growths, and in many cases similar disease extends to 
the deeper lymphatic glands along the iliac vessels and in 
the lumbar regions. Deposits may also form in the viscera, 
but are not of common occurrence. 

Innocent tumours of the penis are rare, and do not 
require special mention. Venereal warts are treJited of in 
the chapter on Gonorrhcra. 

CBZMirSY-SWESP*S CAXTCER— EPZTHEXiZOMA 
or THE SCROTUM. 

The occurrence of epithelioma of the scrotum is un- 
doubtedly caused by the habitual presence of soot in its 
rugie, and it may be mentioned that, in sweeps, opitheliomata 
appear specially liable to develop on other parts of the 
body. It is commonly stated, and believed, that epithe- 
lioma of the scrotum is becoming less common, but it is 
doubtful whether this is really the case. 

The disease commonly commences as a wart, which, after 
a time, ulcerates and extends, as do epitheliomata in other 
parts. Even when apparently a simple wart, the disease is 
really of a malignant nature, and I have had opportunities 
of verifying this statement by microscopical examination of 
growths no larger than a split pea. If untreated, the growth 
extends to the perineum and penis, in much the same 
manner as when epithelioma commences in the latter organ. 
The inguinal glands are also early occupied by secondaiy 
growths which may also become disseminated in the viscera. 

Innocent tumours of the scrotum are comparatively rare, 
and of no special importance. The most common of them is the 
soft fibroma, which occasionally attains a considerable size. 



CHAPTER XLIV. 


GONORRKCBA ANX> STRXCTURB. 

GOlRrORHHCEA. 

CoNOURiicEA. is a .specific innamniatiou of the urethra and 
contiguous parts, and is always transmitted by contagion. 
A inicrococciivS, to which the name of “ gonococcus ” has been 
given, has Imhui found to be constantly ^.resent in all cases 
of gonorrhma ; the organism in question occurs typically in 
pairs or in fours and diflbrs from similar cocci in refusing to 
stain by Gram’s inetliod. The gonococci are chiefly found 
enclosed within the leucocytes and epithelial cells of the 
gonorrh(eal discharge. Refore entering into a description 
of gonorrlnea, however, it may be pointed out that all forms 
of urethritis are certainly not of gonorrlueal origin, many 
of them being due to infection by irritating secretions from 
the vagina or uterus, or to the passage of instruments. In 
other cases the presence of uric acid crystals in the urine 
may cause urethritis, and in gouty subjects this may he 
accompanied by a profuse purulent discharge. 

In gonorrhma the inflammation, originated by the appli- 
cation of gonorrhoeal pus to the glans penis and orifice of 
the urethr.a, often extends along the whole length of that 
passage, though it is usually most intense in the fossa 
navicularis. The mucous membrjine is swollen and intensely 
injected, and a secretion, at first of mucus arid serum, but 
very soon of pus, is i*apidly established. The amount of 
pus discharged is usually very great, and in some cases the 
distended capillaries give way and allow a discharge of 



418 COMPLICATIONS OF GONORKHCEA. 


blood. After lasting for a week or more, the acute 
inflammation slowly subsides, the discharge becomes less 
abundant and less purulent, and, after persisting as a 
watery exudation for a variable time, finally entirely ceases. 

During the height of the attack, the corpus spongiosum 
is itself infiltrated with plastic eflfusion, and the whole penis 
is swollen and tender. There is usually much pain, and 


Fio. III. 


2 

1 






-■‘i 


(i) Gonococci. (2) Gonococci in pus-cells. (3) Gonococci 
in an epithelial cell. From Fliigge's “ Hygiene," 


increased freciuency of micturition, often accompanied by a 
good deal of fever. The swelling of the urethral mucous 
membrane frecpiently causes some diflflculty of micturition, 
and occasionally induces complete retention of urine. 
Painful erections of the penis, or “ chordee,'^ are an almost 
constant accompaniment of the acnto stage, and are 
characterised by dLstortion of the organ so that it forms a 
curve, with the concavity downwai-ds. This condition 
results from the presence of plastic exudation in the corpus 
spongiosum, and a consequent interference with its erectile 
tissue. 


COHSPUCATZOirS OF GOZrORRBCBA. 

The complications of gonorrhma are so numerous that it 
is impossible to describe all of them at length, but they are 
of sufficient importance to require some mention. 

As regards the penis itself, either phimosis or paraphi- 
mosis may arjse, as already described, and inflammation of the 
prepuce (posthitis) and of the glans penis (balanitis) are of 
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frequent occurrence. Inflammation of the lymphatics of 
the penis, and localised inflammatory induration of the 
corpus spongiosum or corpora cavernosa, are more rare. 
Warty growths about the prepuce and glans generally 
result from want of cleanliness in cases where the discharge 
has lasted a long time. 

Inflammation of the lymphatic glands in the groin 
is common, and is very liable to terminate in suppuration 
or the formation of a “ bubo.” 'J'lie pus formed in the 
glands under these circumstances does not as a l ule contain 
gonococci, but the ulcers arc unhealthy and little prone to 
heal. In rare cases the glands in the iliac fossa are affected, 
and deep-seated suppuration ensues. 

Epididymitis and orchitis are amongst the most 
common of the complications of gonorrhma, and are more 
prone to develop in the second or thir'’ week than at an 
earlier date. They probably result from a direct extension of 
the inflammation of the prostatic urethra to the ejacula- 
tory ducts and the vjrs deferens, but arc considered by some 
authors to be of metastatic origin. In many cases the 
onset of the epididymitis is followed by a diminution of tlie 
urethral discharge, and its subsidence by a return of the 
urethritis. For further details the chapter on the Testes 
may be consulted. 

Urethral or peri-urethral abscess is to be placed 
among the rarer complications of gonorrho3n. It^ may 
develop along any part of the corpus spongiosum, but is most 
common in the perineum and close to the urethral orifice. 
Such abscesses are supposed to result from suppuration 
around one of the lacunfc in the urethral floor. If opened 
early, they do not usually communicate with the urethra, 
but, if left alone, they are liable to open into the latter. 

Acute and chronic prostatitis are fortunately compara- 
tively infrequent. They are more fully described in the 
chapter on the Prostate. 

Cystitis in its milder form is not uncommon, whilst 
acute cystitis, though rare, is a most serious and dangerous 
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coin plication. Exceptional cases have been recorded of 
extension of inflammation along the ureters to the kidneys, 
with consequent pyelitis and nephritis. 

Gonorrhoeal ophthalmia is one of the most acute 
and serious forms of inflammation to which the eye is 
subject. Commencing in the conjunctiva, the inflammation 
rapidly extends to tlie cornea and sclerotic, is accompanied 
by much purulent dis<;harge, and is liable to terminate in 
sloughing or ulceration of the cornea, and consequent destruc- 
tion of the entii*e globe. It is most probable that gonorrhmal 
ophthalmia and many cases of “ ophthalmia neonatorum ” 
are the result of contagion by gonorrhccal pus, and it is 
evident that the other eye is very prone to be implicated 
by inoculation with the discharge of its fellow. 

Gonorrhoeal sclerotitis IkS usually associated with gonor- 
rhoeal rheumatism, and, beyond being exceedingly intractable 
and chronic, does not diller from sclerotitis arising from 
other causes. 

GonoiThmal rheumatism has already been dealt with in a 
previous chapter. 

Gonorrhoea in women is principally :in inflammation 
of the vagina, but the neighbouiing parts are commonly 
implicated. Its phenomena are much the same as in the 
male with the natural anatomical differences. 

Inflanunatory mdema of tlio vulva is sometimes very 
marked, and tlio swelling great. Y ulvar abscesses are ^also 
common. The urethra is frequently implicated ; the bladder 
more rarely. The cervix uteri is commonly involved, and 
the dise.ase may extend to the body of the uterus and to the 
hjillopian tubes. Ovaritis is probably more common than 
is geoerally supposed, jind peritonitis occasionally results 
from extension of inflammation from the tubes or ovaries. 
Pyosalpinx, or chronic suppiu-ation of the tubes with dis- 
tension by pus and consequent formation of adhesions to 
surrounding parts, is attributable to gonorrhoea in a con- 
-.siderahle proportion of cases. Infection is said to persist 
in the (2!?rvix uteri and urethra much longer than in the 
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vagina itself, possibly because the absence of glands in the 
vagina renders it uiisuited for the prolonged lodgment of 
the gonococcus. 

STRICTURE OF THE URETHRA. 

Stricture of the urethra, or narrowing of its calibre, is 
commonly described as of three varieties — (i) congestive ; 
(2) spasmodic- (3) organic. In the 
present chapter it is to the last of 
these varieties alone — the organic — 
that the term will bo applied. Con- ^ I’ i ■ 

gestive stricture is hut another name ft- [i.; ? p. | 

for inflammatory swelling of the S fl; ' p 

mucous membrane, such as has ® ^ 

already been described as occasion- W 

ally causing retention of urine in 
gonorrhcea. Spasmodic stricture does I 

not exist 6*6, though spasm may 
complicate either an organic stricture 
or any irritated or inflammatoiy IS ?' i 

condition of the bladder or uretln-a. 

Organic stricture is a narrow- 
ing of the urethra by the formation 
of tibrous tissue, and results almost 

invariably from gonorrhtea, chancre, Urctlna laid open 

or injury. It has already been said 

that, sifter the acute inflammatory meatus. 

stage of gonorrhtwea has subsided, a 

chronic urethritis, or “gleet,” is apt to pei\^ist for some 
time. It is to this chronic inflammation of the urethra, 
rather than to the acute urethritis, that the organic stricture 
is to be attributed. All chronic inflammations are more 
liable to cause the formation of librous tissue, and con- 
sequent induiution and thickening, than are acute attacks, 
and thus the urethra is narrowed by the contraction of scar- 
tissue formed in its walls. 

In cases of laceration, also, the torn urethra is mended 






A Urethra laid open 
showing a stricture about 
two inches from the 
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by a scar of fibrous tissue, and this, like all other scars, 
tends to contr«act, and thus to narrow the tube. These 
strictures, which are named traumatic, are almost always 
situated in the bulbous or membranous urethra, and are 
often very tight and not easily dilatable. 

Strictures resulting from gonorrlKca may affect almost 
any part of the urethia. Thoscj seen in museums are most 
common in the membranous and bulbous portions, but the 
less severe varieties, which do not so often find their way 
into museums, are at least as common, if not more 
common, in the penile urethra. Strictures at the meatus 
sometimes result from another cause, namely, the contraction 
of scars after the healing of venereal sores. The prostatic 
urethra is never the seat of stricture. 

Strictures are sometimes classified according to the 
amount and arrangement of the fibrous tissue of which 
they are composed. Thus, when the latter forms a narrow 
ring round the canal, the stricture is called “ annular ” ; when 
it surrounds the tube for a greater portion of its length, 
“ tubular ” ; and when bands of fibres pass across the lumen 
of the tube from one wall to another, the term “ bridle 
stricture is employed. A stricture is generally narrower 
and less dilatable the greater the amount of its fibrous 
tissue, and to those strictures in which the urethra is 
buried in a mass of cicatricial tissue the term “ cartilaginous” 
is applied, on account of their great density and hardness. 

With regard to the position of a stricture, it may be 
said that the nearer it is to the meatus the less capable is 
il of dilatation, and strictures of the meatus itself often 
yield only to cutting. 

EFFECTS OF STRICTURE. 

The effects of stricture on the urinary organs are many 
and serious. They are usually in proportion to the amount of 
obstruction to the passage of urine, and may be to a great 
extent prevented by proper treatment. Many slight stric- 
tures are never followed by any serious complications. 
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The urethra behind the sti-icture is in some cases 
thickened, for its muscular coat hypertrophies in order to 
overcome the obstruction. More often the tube is dilated 
by the backward pressure of the urine, and is sometimes 
much pouched. 

The mucous membrane is often in state of chronic 
inflammation, and is not infrequently ulcerated and ragged, 
the lacunae being enlarged and forming little pockets in 
which urine and inflammatory exudation collect. In bad 
cases the inflammation extends to the tissues around the 
urethra, and results in the formation of pus in this 
situation. In other cases ulceration completely penetrates 
the urethral walls, and a peri-urethral abscess is formed. 
This abscess in time makes its Avay to tlio surface, and 
bursts, thus establishing a communication with the exterior, 
and forming a urinary fistula. In these cases extravasa- 
tion of urine is prevented by the plastic effusion into the 
peri-urethral tissues, but if the thinned and ragged urethra 
yields suddenly during the act of micturition, or if the walls 
of the abscess are thin and tear, then extravasation of urine 
results, the urine being propelled through the rent in the 
urethral walls, with all the force of an hypertrophied 
bladder, into the cellular tissue. 

The urethra almost always gives way in the membranous 
or bulbous portions, and the urine, guided by the attach- 
ments of the fasciaa, infiltrates the scrotum, penis, and 
abdominal walls, causing sloughing of the cellular tissue 
wherever it extends. In bad cases bu’go portions of the 
urethra itself may slough. 

Retention of urine does not result from obliteration 
of the urethra, but is always brought about by some com- 
plication. 

It has already been said that the mucous membrane in 
the neighbourhood of the stricture is often inflamed, and 
it is easy to understand that anything which causes an 
increase of this condition — i.e., anything which excites active 
congestion — may induce such an aimiunt of swelling as to 
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temporarily block up the already obstructed tube. In 
addition to this, spasm of the muscles at the neck of the 
bladder or of the urethra itself may result from the . 

congestion, or from an acid state 
of the urine. Again, where there 
is any peri-urethral inflammation 
or collection of pus, the pressure 
of the ihllammatory products may 
obstruct the How of urine. It will 
thus be seen that the final cause 
of retention is almost always some 
loral spasm, congestion, or inflam- 
mation, and a knowledge of this 
is the true key to all eflicient 
treatment. Such conditions are 
usually transient, and, when they 
have subsided, the urine is often 
again voided voluntarily, and 
instruments which could not 
previously be passed are readily 
introduced. 

However long urine is retained 
the bladder hardly ever gives way. 
Tn cases of stricture, this viscus 
is usually hypertrophied, and by 
its involuntary contractions not 

A Penis with :i Sli ielnre of caHSC'.s tllO pitiuilt much pain, 

ilie IJrcilira in the Meiiibnui- but also over-disterids the urethra 

ous l‘ortion. I he bladder ], 0 bind the stricture. It is in 
walls are greatly hvpcrtro- , . . 

phied. ’ consequence of these conditions 

that in bad cases of retention the 
urethra bursts and the urine is extravasated. 

The bladder in all long-standing cases of stricture 
becomes hypertrophied —a condition Avliich results from the 
increased force required to expel the urine. The muscular 
coat of the bladder is normally arranged in interlacing 
bundles or fasciculi, and as these become greatly increased 
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ill size ill all cases of liypertiropliy, and are seen as pro- 
minent bands beneath the mucous membrane, the term 
• fasciculated is often applied to such bladders. On 
account of this arrangement of the muscular coat, the 
mucous membrane between the dillerent fasciculi is in 
sulliciently supported, and when the bladder contracts and 
the tension of the iluid in it is laised, the mucous coat 
tends to yield, and to protrude between the bundles of 
muscular fibres. Such a protrusion is called a “ sacculus,” 
and a bladder so allected is saitl to be “ sacculated.” 
Sacculi vary much in size, and are sometimes sulliciently 
capacious to hold as much as a pint of urine, llowev^er 
large they may bo, their orifice of communication with the 
bladder is always small. They are liable to cause mucli 
trouble, foi-, having no muscular wall, they are una.ble to 
empty their (iontents satisfactorily, and urine remaining in 
theni is liable to decompose and so to keep u[) cystitis, 
whilst calculi are also occasionally formed. Tn other cases 
the sacculi contract adhesions to the intestines and other 
neighbouring structures, and infiammatioii spreading from 
them may be the cause of peiitonitis. 

The thickened bladder is often the seat of cystitis, and 
where this has been of long standing the mucous membrane 
is much pigmented, and of a dull slate colour. Ulceration 
is not common. 'I’he dilatation of the ureters and disease 
of the kidneys, which may follow' on strhduie, are di‘sciibed 
in the following chapter. 



CllAPTKIl XLV. 

SURaXCAI. DISSASES OF T»fi 
XLIOEEY. 

SURGZCAX. KZBRSY- P YZSliO-XrBPHBZTZS. 

'run t(*riii ** siir^n'ciil kidriey lins l()n^'])oen n,j)plic{l to those 
(jMses ill \vlii(^li the reiittl orj^ans Ix'eoino disi'ased as a result 
oF sonu^ ohsi riK'tion to the out How oF urine from the 
bladder, but, precisidy similar pathological conditions may 
result in a singh^ kidiuy From any nu'chanical blocking of 
its urid(‘r. 'I'lu* name is a bad one, For it seems to indicate 
that such ki<lm*ys result from surgical intcuFercnce, whereas 
the rev(‘rse is the case; they result from want of proper 
surgical treatment. I’yelo-nephritis has of late been sug- 
gest(Ml as an aUtanative name, but is itself not altogether 
Free from objection. 

Causes, 'riie <lisejises of the urethra and bladder which 
cause surgical kidney act in more ways than one. First, it 
may be said that any pi'rsistent irritation of these parts is 
liable to cause relh*.\ly chronic hypora*mia of the kidneys — 
a condition which, when prolonged, results in cell exudation 
and the formation of fibrous tissue between the tubules, 
and thus causes “ inU*rstitial nephritis.” Second, anything 
which obstructs the outflow of urine from the bladder tends 
to obstruct the flow of urine from the ureters into the 
bladder. At iirst sight this does not appear quite clear, 
for the cavities of the ureters are not directly continuous 
with that of the bladder, their orifices being valvular and 
never becoming dilated. Why, then, should they have 
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tUlHciilty in emptying their contents ? The answer is two- 
fold. First, obstruction to the exit of urine causes hyper- 
trophy and induration of tlie bladder- walls, and, as the 
ureters* pass obliquely through the thickened tissues, they 



A Kidnoy and UrctcM*. 'I he* j>i-lvis and caliccs arc dil.ili-d 
and the naial tissue has Ijcen in gnrat part ahsorhed. 'I'hc 
ureter also is much dister.dcd. (From a patient who dicrl 
with a large calculus in his bladtlcr.) 

are thus subjected to compression. Second, if the bladder 
is frequently over-distended, tlie tension within it is at sucli 
times so greatly raised that it is dillicult for more urine to 
find an entrance. In both these ways the urine is retained 
under pressure in the ureters, and these lubes become first 
hypertrophie<l and afteiAvards distended. But the meteis 
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are directly continuous with tlie pelves and calices of the 
kidneys, jind thus these also are distended by the retained 
urine. This distension of the renal cavities causes chronic 
irritation of the kidneys, and so interstitial nephritis, §s 
well as absorption of the glandular tissue itself. It is a 
rule of pathology that constant pressure induces atrophy, 
and the pressure of the retained urine causes atrophy or 
ahsor[)tion of the pyramids, wliilst it simultaneously distends 
the pelvis and calices, and in time reduces the gland to a 
(H)lhi(;tion of cysts houndtid only by the distended capsule 
and by thin septa of renal tissue. 

Morbid Appearances,-- Examination of the kidneys 
and their ureters in these? cases shows a variety of con- 
ditions, for wheiiias, in some, inllammatory changes with 
induration a.nd contraction prevail, in others the eflects of 
distension are most marked. 

'rims, th(? ureters are thickened both by an increase of 
tlieir muscular (joat and by the formation of librous tissue, 
'riiey may he distended in varying d(?greos. It is common 
to find thiaii as large as a. crow-cpiill, but in exaggerated 
cases they may attain tlie size of the (esophagus or .of a 
pi(»ce of small intestine. Tlie more tlioy are dilated, the 
more tortuous and j)ouchc<i do they become. The longer 
and the moi’o often tluy Jiavo heeii iidlamed, the darker 
and more pigmented docs their mucous lining appear. 

The kidneys are generally found to be unusually ad- 
herent to the fat in whi(!h they lie. When clironic inter- 
stitial ncjihritis h;is been more marke<l tliaii distension of 
the pelvis and calices, the glands are small ; when the 
latter condition has [irevailed, tliey may be distended to 
almost any size. The capsules are usually adherent. 
Small cy.sts, the size of peas, are found in the cortex, and 
result from tlie dilatation of tubules which have been ob- 
structed by the pressure of the surrounding librous tissue. On 
section, the renal tissiu? is found to bo tough and resistant, 
the cortex is irregular and puckered, and the renal sub- 
stance itself is more or less atrophied, as already explained. 
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On microscopical examination the fibrous stroma 
of the kidney is seen to bo increased in quantity, tlie renal 
tubules being separated from one another by a growth 
composed of small cell exudation and of connective-tissue 
of varying density, 'riie new tissue is often vi'ry vascular, 
and in some cases the walls of the vessels are increased in 
thickness. The renal epithelium varies jiukOi in clillerent 
tubes; in some it is natural, in others granular or fatty. 



ie('oilical I’oriicn of aSiirija al Kiiliicy. 

'I'licrc is much iiicn*:isc; uf coniu'ctivi'-lissui*, mid llir innaiii- 
iiig renal lulailcs an* imd'*ii;oinj^ cystic dilatation, (/l is,, A.) 

whilst some tubules are denudetl of their epithelisil lining. 
Distension of the tubules is common, .and dclinite cysts arti 
oft(»n formed in the cortex. 

The Urine is altered in proportion tf) the extent oi disctiso 
in the kidneys. It is nsually of low spccith; gravity jind 
deficient in urea and contains a vari.-ihle quantity ot filhnmen. 

ACUTE SUPPURATIVE REPHRZTZS. 

A kidney in sucli. a condition .as that jihove described is 
liable to become at any time the seat of .acute inflammation 
and suppuration, and to pas.s into a st.ate of “ acute siqi* 
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purjitivo nepliritis.” Suppurative nephritis usually results 
from an extension of inflamination from the bladder, and 
is often induced by an attack of retention of urine, by 
frequent or forciVde catheterisation, and by operations on 
the urethra or bladder. The fact is, that the kiilneys in 
such cases are in such a precarious state that a mere trifle 
may throw them off their balance, and exposure to cold or 
wet, such as might in normal circumstances induce a slight 
congestion, will in these oases bring on acute nephritis. 
It is for this reason that surgeons are so cjireful about 
operating on patients in whom these conditions are sus- 
pected, for the most trilling operation, especially on the 
urinary organs, may induc(». suppuration in the kidneys 
ami complete suppression of urine. If a post-mortem ex- 
amination be made after ileath from such a cause, the 
following conditions will usually he found. 

Morbid Appearances. Roth kidneys are generally 
alh'ctod, hut one is often morci diseased than the other. 
Each is larger than natural, and in some cases is three or 
four times the normal size. The capsules usually peel ofl* 
easily, having become loo.sen('d by exudation beneath them. 
The surface of tlui gland is mottled. In some places it is 
dark and e‘»>gosted ; in others, small collections of pus are 
seen thinly covered by renal tissue. A section lil)erates 
much pus mixed with urine, which usually smells badly. 
The pelvis ami calicos are congested, ami of a dark purple 
or slate colour. 'I’he renal tissue is very soft and friable, 
and paralhd with the renal tubes are white streaks of pus, 
which often lead up to the abscesses in the cortex. 

Microscopical examination shows a general infiltra- 
tion of the kidney with leucoc^ytes. These are in places 
collected into masses, and represent areas in which the 
inflammation has progressed to the formation of an abscess. 
The renal epithelium is swollen, and the tubes are often 
filled with cast-ofF cells ami leucocytes. Hero and there 
collections of red blood-cells are found, indicating that an 
over-distended vessel has given way and its contents have 
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escaped. Micrococci are found in all parts, of the section, 
especially in the neighbourhood of the developing abscesses. 

The pathology of acute .suppurative nejdiritis has been 
much cK.scussed, and various explanations have been ad- 
vanced. It appears probable that in most eases the con- 
dition is the result of acute inllammaiion |)ropagatod from 
the bladder to the pelvis and calicos, and extemling thence 
to the renal tissue j but in .some the inllammation .seems to 
originate in the renal tissue it.self, and is then probably the 
result of acute conge.stion occurring in an organ already in a 
state of chronic inllammation. 

MOVABX.E OB FZiOATZlirG BZDBEY. 

“ Movable’* or Heating ” kidney is the term iis(mI to indi- 
cate an uimIuo mobility of the organ, wliich is most com- 
monly met with in women of middle age who have 
borne children. The ki<lney most often aHecttal is tluj 
right, and the extent of its mobility dillers much in 
dillerent ca.ses. Sometimes it can oidy be moved an 
inch or .so from its normal situation, wliilst in exagge- 
rated cases the gland can made to trav(*l into all the 
regions of the abdomen, and I have on post-mortem ex- 
amination found a kidney so freely movalde that I could 
place it on the promontory of the .sacaum a, ml pass it 
across the spine. In such cases as this the kidney may 
be found .surrounded by a complete peritoneal fold or 
“ mesonephron.” 

The causes of mobility of the kidney are various. It is 
pos.sible that the condition is sometimes of congenital 
origin, and in otlier ca.ses there is a distinct history of 
injury. Frequently the mobility is first noticed after 
pregnancy, and is then attributed to the sudden alteration 
in the tension of the abdominal contents whicli ensues upon 
parturition, as well as to the very flaccid condition of the 
abdominal walls which occa.sionally results. In some ca.ses 
it is probable that the gland may be displaced by tight 
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lacing, and in others the mobility aj)parcntly results from 
the absorption of renal fat from any cause. 

Finally, it is tolenibly clear that attacks of hydro- 
nephrosis, from whatever cause ai*ising, may produce' undue 
mobility, for, if tlie pelvis be greatly distended by fluid and 
then collapses as the urine cswipes, it is evident that by this 
means the suirounding fat and cadlular tissue are first 
displaced, and subsecpiently become lax when the organ 
shrinks within them. In consequence of this, movable 
kidney is often associated with some disease of the uterus 
or ovaries wliich causes pressure on or dragging of the 
ureter. 

I>ut, whilst hydronephrosis is thus an occasional caiiJ^e of 
floating kidney, in many cases the mobility itself results in 
a crutain amount of hydrom*phrosis. Thi^ mobility of the 
gland is very liable to (‘aus(^ a bending or kinking of the 
ureter, and, as a r(‘sult of this obstruction to the passage 
of uiim^, theprdvis and calicos may become distended. Not 
oidy, however, may the ureter he thus interfered with, luit 
it is also probable that the renal vessels may become 
twist(;d through tlie gland rolling over and causing a twist 
in its pedicle. 

In many cases floating kitlneys cause no symptoms 
whatever, but in otlua-s they give rise to a sickening pain 
when they change fluar position, and some patients are 
liable to sudden attacks of seveie pain, accompanied by 
vomiting, which are perhaps the resuit of a. twist in either 
the vessels or the urcitt'r, or in both. 

TUMOURS 07 THS KZBRSY AND SUPRARSITAK 
BODY. 

Tumours of the Suprarenal Body. — Tlie only 
common innocent growths of the suprarenals are adeno- 
mata— small eiieapsuled grow ths, rarely larger than a walnut, 
having the microscopic structure of suprarenal tissue, often 
with fatty changes in the cells, Tliey are not of practical 
importance. Primary malignant growths are rare in the 
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suprarenal. Sarcoma of diflereiit typos seems commoner 
than carcinoma, but the growths are .sometimes so peculiar in 
histological structure that it is tlillicult to say with whicli 
group trhey should be associated. Some undoubtedly malig- 
nant tumours reproduce more or less closely the histological 
characters of the suprarenal gland itself, and it will be seen 
that such tumours occur also in tlie kidney. The su[)ra- 
renals are often the seat of secondary growtlis in malignant 
di.sease of other organs, but these call for no s[)ecial com- 
ment. 

Innocent Growths of the Kidney. — Simple tibromata 
and lipomata, are of rare occnrrcmce and little importance. 
Adenoma is commoner, and, in its sim[>le foi*in, is found as 
a rounded encapsuled growth, usually in the cortex, varying 
in size from that of a cherry downwards, and presenting a 
glandular structure suggestive of im])erfectly formed urin- 
iferous tubules, lined by a cubical epithelium, and some- 
times dilated. Dlood may bo extrava.sated into such 
growths, leading to the formation of cystic tumours of con- 
siderable si/.e. A rarer form of renal adtaioma is truly 
cystic and is comparable to adeno-cystoima of the ovary : the 
cyst may hold .several pints of fluid and contain large ma.sses 
of adenomatous intracystic growth. Anotlier variety of 
adenoma ccca.sionally found in the kidney pi(}.sent.s tlie 
characters of suprarenal ti.ssue and is presumably derived 
f 1*0 in the suprarenal “ rests ” 2)resently to be mentioned. 
All the above forms of adenoma may apparently accpiire 
malignant characters and will be mentioned in the following 
paragraphs. 

Malignant growths of the kidney arc unfortunately 
commoner than innocent ones. They often form tumours of 
great size and vascularity, so that their removal is a 
most formidable operation. Their histological structure is 
very diverse, and, as in the case of suprarenal growths, it is 
sometimes very difficult to decide whether a given tumour 
should be classed as a sarcoma or a carcinoma. A single 
growth may pre.sent in one part the characters of a sarcoma, 

2 E 
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wliile at others its characters are clearly epithelial : it is 
therefore often needful to examine sections from several 
portions of the tumour before coming to any conclusion as 
to its nature. Most malignant growths of the kidney 
are of soft and brain-like consistency, and they are very 
liable to interstitial haiinorrhages .and the formation of blood 
cysts. Sometimes they occupy only a portion of the organ, 
at others the entire kidney is transformed into a malignant 
mass retaining more or less the form of the gland. Sarcoma 
is undoubtedly more frc(pient than carcinoma. More than 
half the primary malignant tumours of the kidney are said 
by Kelynack to occur in children under ten years of .age, and 
this is owing to the preponderance of sarcomata of congenital 
origin. All malignant growths of the kidney m.ay form 
swellings of sullicient size to be felt through the abdominal 
wall, though in some instances tlm size of the swelling is 
dependent rather upon secondary hydronephrosis than on 
the actual bulk of the new growth, lltematuria is a promi- 
nent symptom, but it is usually absent in the congenital 
sarcomas of infancy. 

Primary sarcoma of the kidney is the characteristic 
tumour of infancy and childhood, .and is commonly congeni- 
tal, though it may occur at any age. In the majority of 
cases it is of simple and ejisily recognisable type. The 
small round-celled sarcoma is perhaps the commonest, but 
spindle- cel led and mixed-celled growths occur, -and myxo- 
Siircoma may bo met with. In some of the congenital 
sarcomas of the kidney, however, very unusual elements 
may occur. Of these, striated muscle- fibres are the most 
singular : they .are usually of an imperfect character, and 
much smaller than those composing normal volunt<ary 
muscle ; they geneivally form only scanty elements in a 
tumour which otherwise has the characters of a mixed-celled 
sarcoma, and their origin is probably to be traced to the 
inclusion within the developing kidney of portions of the 
prevertobral myotomes. The term “ rhabdo- myoma ” is 
a))plied to such tumours. In other cases renal glandular 
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structures are included in a sarcomatous matrix, constitu- 
ting an “ adeno-sarcoma,” Fig. 1 1 5 is f roni a specimen in the 
Museum of St. Bartholomew’s Hospital and shows gland 
tissue embedded in a highly cellular matrix. The sarcomata 
of the kidney which aiise in later years moie ficMpiently 
give rise to metastases than do the congenital forms. 

Primary carcinoma of the kidney, though rarer than 




section of a Congenital Adeno-sarcoma of the Kidney, 
showing snrconiatoifs tissue mixed witli glandular cavities 
lined by columnar epithelium. — Micro-ph olograph x 50 diam. 


sarcoma, is not uncommon. It may originate in the pelvis 
and be of squamous-celled type. More frequently it 
originates in the cortex, and is splieroidtil- or columnar-celled. 
One variety is known as villous carcinoma ” or “ malignant 
adenoma” : it is of glandular type, and exhibits gland 
tubules lined by columnar epithelium and containing intra- 
cystic epithelial growths : its malignancy is proved by the 
occurrence of secondary growths of precisely similar 
character. Another peculiar renal growth, usually classed as 
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carcinoma, is believed to arise in suprarenal “rests’^ in- 
cluded in the kidney — a view first advocated by Grawitz in 
1883. Accessory suprarenal bodies are common : they may 
occur in the retro- peritoneal tissues, and even as lov/ down 
as tlie broad ligament in the female, and the speimatic cord 
in the male. They are sometimes seen in the substance of 
the kidney and liave been described in the liver. In the 
kidney they are chiefly seen as small patclies beneath the 
capsule, similar in colour and in microscopic cliaracters to 
the adrenal itself. Should tliey develop into new growths, 
tlieso are more commonly of malignant than of innocent 
nature and they present the same characters as certain 
suprarenal malignant growths, viz., large cells, with clear 
protoplasm and a tendency to fatty degeneration, arranged 
in double columns with no definite lumen. 'I’lioy are very 
vascular. Ordinary spheroidal-celled carcinoma, of en- 
cephaloid character and not conforming to any special 
type, is also met with in the kidney. 

Cysts of the kidney are common. Himple retention 
cysts iivi) of ordinary occurrence in granular kidney : they 
are usually situated just beneath the capsule, and are rarely 
of large size. Occasionally single cysts are met with in 
glands which are otherwise healtliy ; these, too, are as a rule 
small, but may contain as much as half a pint of fluid — 
usually clear and watery, and often containing no urea. Tliey 
are apparently fornuMl in connection with the renal tubules 
and rarely give rise to any symptoms. Cystic adenoma 
and blood cysts have already been menl ioned. 

Congenital cystic degeneration of the kidneys is 
occasionally seen in still-born children, and yet more rarely 
in those who survive their birth for a few years. Virchow 
has found in such organs an atresia or closure of the 
straight ducts which terminate in the papilho, and suggests 
that the occlusion is of inflammatory origin. In many 
cxises, however, there is some associated malformation of the 
pelvis of the kidney or of the bladder or ureter, and it 
does not seem probable that tlie disease in question is 
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inflammatory in its nature ; it would rather appear to 
result from some irregularity in the development of the 
organ. The ureter is sometimes occluded at its junction 
with the renal pelvis. Such kidneys form large swellings, 
which push up the diaphragm and prevent expansion of 
the lungs. Tlieir pelves and calices are large, and their 
surfaces are thickly studded with cysts of various sizes. 

Multilocular cystic disease and general cystic 
degeneration are names used to indicate a form of renal 
disease in which each kidney is enormously enlarged and 
converted into a sei ies of cysts, which are in no way the 
result of obstruction to the outflow of urine from the 
kidney, but may result from obstruction in the renal tubes 
themselves. In these cases there is no dilatation of the 
pelvis or calices, ]>ut tlie whole gland is converted into 
cysts, some as largo as a pea or a nut, and others of much 
greater size. 

The disease appears to be most common l)etwecn the 
ages- of thirty and forty, and is associated with a low 
specific gravity of the urine and the passage of a little 
albumen. Iloth kidneys are almost always aflected, though 
ou(i may be more diseased than the other. I'hey may form 
tumours of great size, and may weigh several pounds. 

Amongst the rarer tumours of the kidney may also be 
mentioned hydatid cysts. 
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DXSXSAS&S or THE BIiADEEE. 

CYSTXTZS. 

Cystitis, or innainmation of the bladder, may occur as a 
primary disease, but in the great majority of cases it is met 
with as a comi)licatiori of otlior diseases of the genito- 
urinary tract : it may occasionally come on during tiie 
course of general aflection sucdi as one of the exanthemata. 
In most instances it can be traced to bacterial infection of 
the bladder, but this is not always so, and in any case it would 
appear that certain predisposing conditions are necessaiy 
for its development. 

The predisposing conditions are those which give rise 
to an unhealthy state of the vesical mucous membrane, and 
those which prevent the complete emptying of the bladder. 
Constitutional causes also may impair the powers of resist- 
ance to injurious agencies. An unduly acid condition of 
the urine is liable to irritate the mucous membrane, and it 
is probable that a catarrhal inllammation may thus be 
induced quite apart from bacterial infection, for we know 
that cystitis results if the bladder bo washed out with too 
irritating a chemical solution. It is possible that gouty 
cystitis arises thus. The irritation sot up by calculi and 
foreign bodies, by malignant growths and tubercular 
deposits, is of equal importance. The conditions leading to 
retention of urine are of even greater moment because of 
th^ir commonness. Urethral stricture and enlarged pros- 
tate are thus frequent precursors of cystitis, as also are 



CYSTITIS. 


430 


those nervous affections, such. as paraplegia, in which the 
bladder cannot be emptied naturally. It is to be noted 
that retehtion of urine not only leads to an unhealthy 
condition of the vesical mucous membrane, but also necessi- 
tates the passage of the catheter w’herel>y an infecting 
agent is liable to bo introduced, iiastly may be mentioned 
conditions loading to congestion of the bladder, notably 
chronic uterine troubles in the female, and exi)osure to cold 
and wet. 

The direct exciting cause of most cases of cystitis is 
bacterial infection. The healtliy bladder is probably often 
infected with im[)unity, but, given one or other of the 
above mentioned conditions, cystitis results. The micro- 
organisms wliich are eietlitod with the causation of the 
disease are numerous, but the ones most connnoTdy met 
with are the Bacillus coli communis and the ordinary 
pyogenic; organisms — (streptococci and sta[>hyloc()(;ci). Other 
species of bacteria also occur, but more rarely. The modes 
of infection are vaa*ious. The commonest is [>robably the 
introduction into the bladder of unclean instruments: 
unless special i)recautions are taken, the interior of a 
Ctatheter is very liable to contain microorganisms: where 
the patient is entrusted with tlie catheter this danger is 
obvious. But in many cases of cystitis no instrument has 
ever been passed, and it is probable that in some of these; 
bacteria have invaded the bladder by direct growth and 
continuity of inflammation from the urethra. This is more 
liable to occur in the short female urethra than in the male. 
Gonorrhmal inflammation may thus spread, but the infect- 
ing agent is more often some accessory p^'ogenic organism 
than the gonococcus itself. Lastly, there can be no doubt 
that in some Ceases infection occurs not by the urethra but 
by the blood. This is probably the case when cystitis 
occurs in the exantliomata — especially in typhoid fever in 
which the typhoid bacillus is not rarely found in the 
urine. 

In acute cystitis the urine is mixed with catarrhal 
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secretionK, mucus, leucocytes, desquamated epithelium and 
even blood. In chronic cystitis it is characterised by the 
presence of pus in considerable amount, together with much 
stringy and viscid mucus : such urine is alkaline from the 
decomposition of urea into ammonium carbonate within the 
bladder. Tliere are many bacteria which are able to effect 
this decomposition, but it is uncertain whether the ferment 
which brings it about in chronic cystitis is derived directly 
from the bacteria present, or indirectly from the mucus 
secreted. 

In its more acute forms cystitis is cliaracterised by the 
appearances common to the inflammation of any mucous 
surface, namely, I’ednoss and swelling. These changes are 
accompanied by catarrh, and the consequent admixture of 
the urine with serum, mucus, and epithelial debris. In bad 
cases the inflammation may progioss — ulceration may 
ensue, and a purulent catarrli be established. Occasionally, 
portions of the mucous lining slough, ami sometimes false 
membranes of a diphtheritic character are formed. 

An examination of the bladder of a patient who has 
died with chronic cystitis genei*ally reveals a contracted 
viscus with thickened walls, but it is evident that the 
appearances duo to the chronic inflammation will often bo 
masked by pathological changes resulting from the trouble 
which has itself been tlie cause of the cystitis — e.f/. , stricture, 
enlarged prostate, iVc. 

The mucous membrane is sw-ollen and thickened, with 
prominent veins and areas of congestion and submucous 
extravasation. Its colour is dark grey, with patches of 
purple or dusky red. Phosphatic de])osits are often found 
in places, and occasionally ulcers may be seen about the 
trigone. 

The urine in such a case is turbid and alkaline, giving a 
foul ammoniacal smell. It is mixed with mucus, pus, 
and blood, and, on standing, deposits crystals of triple 
phosphate, together with amorphous' calcium phosphate, 
and, not infrequently, ammonium urate. 
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SITDBMZC HJBMATURZA. 

The endemic liiematiiria of 8oiitli Africa and of E^ypt is 
now known to bo due to the presence of a parasite, the 
Billiarzia ha*matobia. The Biljiarzia is a spt'cies of iliike 
in wliich tlie sexes are distinct, 'riio male worm is llattened, 
and is 12 -14 length ; its posterior i)art forms a 

tube or gymecophoric canal, into whicdi the female passes 
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IMudder from a caso of Hiliuir/.ia, showiiij^ llu* lliickcMu.-d 
and papillomatous iinic(iiis uo;it. 


during coition. The female is 16-19 mm. in length, and is 
cylindrical. 

The worms are supposed to obtain entrance to the human 
body through the medium of drinking-water, and are found 
•either in the portal vein or in the splenic, mesenteric, 
rectal, or vesical veins. As many as two or thr(;e dozen 
females may be found in a single j)atient, but the male 
worm is very rarely seen. 

The worms breed freely in the veins, and their ova 
penetrate into the neighbouring tissues, and especially 
into the urinary organ.s. The ova are oldong in shape, 
and 0.12 mm. in length; they are characterised by the 
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presence of a projecting spine, which may be either termi- 
nal or lateral. 

These ova, penetrating into the sub-epithelial tissues -of 
the kidney, ureter, or bladder, set up inflammation* of the 
mucous membrfine, and cause destruction of the epithelium, 
with resulting luemorrhage and ulceration. In this way 
the mucous lining of the bladder may bo extensively 
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Section of ;i lUaiidcr wall showing Hilhar/.ia ova. 


destroyed, and the vesical wall may become roughened by 
the gi’owth of granulation tissue, which tends to assume a 
papillary form, and causes a general rough or villouH 
appearance of the viscus. In the rectum also similar pro- 
cesses may occur, and lai*gc papillary gi’owths, varying in 
size from that of a pea to that of a walnut, may extend 
into the cavity of the bowel, and cause severe ha>mon'hage 
and tenesmus. Such papillomatous growths I have found 
filled with ova of the parasite. I have also found the ova 
in the spleen and in the lung in the ease of an Arab boy, 



PAPILLOMA OF THE BLADDER. 148 

whose viscera were kiiuily sent me by Dr. Mackie of 
Alexandria. 

■ The ova do not furtlier develop in the human boily, but 
after *being ejected from the bladder or rectum pass into 
another host (possibly a mollusc) and in it develop into 
cercaria, which in turn may grow into adult worms if 
ingested by man. The life of the parasite must be of con- 
siderable length, for ova may be passed and attacks of 


I'k;. riQ. 



A ]5liul(l<T with a Sir.s.silc Villous 'i'limoiir. 


ha^maturia may recur for several years after the patient has 
left the country where the parasite is found. 


TUMOURS OF THS BZiADBEB. 

Tumours of the bladder may be divided into innocent 
and malignant. The latter are considerably the more 
common. 

The innocent growths may be subdivided into papillo- 
mata or villous tumours, mucous polypi, and fibrous polypi. 
Of these, the papillomata are the most common. The 
surface of one of these growths is covered with deliciite 
branched processes, or papillae, which float out in water. 
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giving it a shaggy or “ villous ” appearance. Each papilla, 
on microscopic examination, is found to consist of a deli- 
cate central stalk of very fine, loose connective tissue, in 
which arc embedded many round and oval cells. This 
stalk, which contains a central looped blood-vessel, is 
covered by a layer or layers of oval or fusiform epithelial 
cells. ^Phe whole growth is usually sessile, being attached 
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Multiple Mm:ous Polypi in iho bladder of a child. 


to the bladder by a broad base, but is sometimes distinctly 
pedunculateil. On at^count of their extremely delicate 
structure, such tumours are liable to give rise to consider- 
able htemorrhage. 

Mucous polypi are rare, and are met with only in 
children. They are composed of myxomatous tissue, such 
as is found in the common mucous polypi of the nose. In 
some cases they tire very numerous, covering the greater 
part of the vesical mucous membrane. 

Fibrous polj^pi are also rare. They occur in children, 
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and, like the luiicous polypi, are liable to prove fatal by 
interfering with the passage of urine, and thus inducing 
disease of the kidneys. 

Malignant tumours of the bladder are /nore common 
thjin the innocent growths already mentioned. 

Of the carcinomata, scirrhous cancer may be said never 
to occur in the bladder, whilst encephaloid growths are also 
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A lilatMiT with :i Lari;o C ’uncerous (jrowil), tin,* surfACi; 
of which has ulcerated and is ragged and shreddy. 


rare. E[)ithelioma is often met witli, and may origintite 
on any part of the surface of the viscus. Tt chielly attacks 
men past midtile age, and is sometimes seen growing on 
two or more separate portions of tlie mucous membrane. 
The surface of an epithelioma usu.ally idcerates before the 
growth attains any considerable size, and the tnmouV itself, 
being maceiated in the urine, becomes shreddy and 
roughened, forming what has been called villous cancer.*’ 
Such growths present, in their early stag<», a very close 
resemblance to the innocent villous tumours described 
above, but, unlike the latter, tliey tend to infiltrate the 
surrounding tissues, and, in rare ca.ses, cause glandular 
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affection and secondary tumours in the viscera. Their 
growth is slower than is usual in epitheliomata of many 
other parts, and often extends over a year or two. 

Sarcomata are of less common occurrence in the 
bladder than carcinomata : in adults, carcinoma is some five 
times more common than sarcoma. Tliey appear to behave 
as do sarcomata in other situations — infiltrating, breaking 
down, and occsisionally disseminating. They diller in 
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'riir of ( ’liilil, showinjj snrconiiitous .growths which 

caused (liMlh by obstiiu lius; the oulllow of iiriuo. 


appearance from the carcinomata in their greater bulk and 
more fleshy strucf.uro on section. Their surface also is 
not so ragged and slireddy as is that of an epithelioma. 
According to Targett* sarcoma of tlio bladder occurs prin- 
cipally in children under ten ainl in adults over forty, and 
the nature of the growths in 'these two groups shows certain 
difterences. Metjistatic sarcomatous growths are very rare 
in the bladder, but the viscus is more commonly implicated 
by extension of the diaea.se from adjacent structures, notably 

• See the vahiablo paper by Targetl in " Path. Soc. Trans.," vol. xlvii. 
p. 29T. 
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the prostate, but also from other pelvic viscera, and some- 
times even from the kidney. Primary sarcoma of the bladder 
occurs in adults in two main forms — (i) as a solid, sessile 
tumour projecting into tlie cavity of the organ, usually from 
its lower part, and (2) as a pericystic gi*owth commencing 
outside the muscular coat, spreading round the organ and 
gradually invading and replacing its walls. The tumours 
which have been described as “ villous sarcoma ” are, in 
T'argett^s opinion, for the most part inilamed j)apill()mata. 
In chiljJren the great majority of sarcomatniis growths are 
polypoid in character, even when they arise by extension 
from neighbouring organs. Their malignancy varies widely, 
but they tend to a fatal issue, wliatever i.heir histological 
structure, because of their tendency to set up secondary 
changes in the kidney. Many are myxo- sarcomatous in 
structure and some, like the kidney tumours of children, 
may show rudimentary striped muscle c<‘ds. 

The above short description of bladder tumours would be 
incomplete without some reference to the elfects which they 
produce on the urinary organs, 'j'heso ellects diller much 
according to the nature of the growth. 

The innocent tumours, as a rule, cause but little vesical 
irritation, and often no cystitis at all. The papillomata, 
and mucous polypi chiefly give rise to trouble by the 
hiemorrhage which takes place from their surfaces. This 
is often the only symptom wliich the surgeon finds to guide 
him, for, as a rule, they are so soft as to escape detection, 
both by the sound and ]>y rectal examination. Any 
innocent growth, if it obstructs the orifices of the ureters 
or urethra, may give rise to further trouble, and produce 
secondary disease of the kidneys, with distension of their 
pelves and calices, and absorption of the renal tissue. 

Malignant growths, on the other hand,' usually cause 
much vesical irritation, and set up severe and intractable 
cystitis, with alkaline and foul urine mixed with blood and 
pus. In addition to this, such tumours are usually readily 
felt by instruments in the bladder, or by the finger in the 
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rectum, for the wall of the*ljitter viscus is often infiltrated. 
When a patient dies of a malignant growth in the bladder, 
supi)urative nephiitis is usually found at a post-mortem 
exatiii nation,' and is readily explained by the extension of 
inflammation from the bladder, as well as by the occasional 
obstruction to the passage of urine. 
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DXSSASSS or THE PROSTATE. 

PROSTATITIS. 

Acute inlLimmat ion of the prosisito, or “ prosiiiitis,” is 
commonly tl\e result of gonorrh<ca, ainl arises from a direct 
extension of the inllamination from the i)rostatic urethra. 
It may also be set up by tlui passa.^e of instrmmmts. 

Prostatitis causes much swelling of tlm whole ;^dand, and 
is accompanie<l by groat j^ain, freijuency of mi(;turition, and 
fever. In some cases the swollen glaml intiu fcres with the 
passage of urine and causes retention. In many patients 
the inflammation terminates in suppuration, with miudi 
brawny induration of tlie ptu’ineum. The pus, if loft aloiui, 
may make its way in various directions. In favourable 
cases it bursts into the prostatic urethra, and is then 
evacuated with but little trouble. In other instances it 
pfisses backwards into the rectum. »Sometimes, but 
fortunately rarely, it escapes into the cellular tissue around 
the prostate and there becomes diffused, setting up 
general cellulitis and suppuration. It is evident that rup- 
ture in the latter situation is fraught with more trouble 
and danger to the patient than when the pus escapes into 
the urethra or rectum. 

Chronic prostatitis results from an acute attack, or from 
goiiorrhaja, stricture, or exposure to cold and wet. It is 
accompanied by slight enlargement and tenderness of the 
gland, with gleety discharge, and is usually very chronic 
and troublesome to treat. 

2 p 
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HYPERTROPHY OP THE PROSTATE. 

lTypei‘tic)pliy of the prostate is essentially a disease of 
late life, seldoni or never eominencing before tlie‘ age of 
fifty years, and being miu-h more common over sixty. It 
does not appear to bave any definite cause. 

The gland may be enlarged as a whole, all its three lobes 
being equally hypertrophied, or, whilst there is general 
enlargement, one or other lobe may be more hypertrophied 
than the remainder. Rarely, the increase in size affects 
one lobe alone. 

A normal prostate is composed of fibrous tissue, gland 
tissue, and involuntary muscle fibre, but in the hyper- 
trophied organ the normal proportions of the several con- 
stituents are seldoni preserved. In most cases the fibrous 
tissue is iiuTeased far more than are the glandular and 
muscular structures, and the organ, consequently, is more 
dense and firm than natural. 

The size of enlarged jirostates varies greatly, but the 
slighter hypertrophies not infrequently cause quite as much 
trouble as do the more marked enlargements, and this is 
more particularly the case when the enlarged prostate 
encroaches upon the bladder cavity, and by its presence 
maintains a permanent condition of irritation in that 
viscu.s. 

In many specimens of hypertrophied prostates definite, 
tumours are found on section. These are usually firm, 
white, and librous, sometimes no larger than peas; in other 
cases as large as a walnut. They are suirouiided by a 
capsule, and, on microscopic examination, are seen to be 
composeil of fibrous and muscular tissue. Other tumours, 
not so white and dense, and not so definitely encapsuled, 
consist of a fibious stroma in which is embedded gland 
tissue, wdiose acini are often distended so as to form minute 
cysts. 

The effects of prostatic hypertrophy are seen in 
the urethra, bladder, ureters, and kidneys. 
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CFTANGES IN TriE^URETKllA. 

The urethra is in all crises leiigtheiied in pi‘o[)ortion to 
tho size of the growth, and in some cases the prostatic 
portion of tlie tube measures two or three inches, instead of 
an inch and a quarter. On account of this, prostatic 
catheters are marie longer than otliers. In addition to 
its increase in lengtii, the urethia beconu\s nioie or less 
tortuous. Thus, if one lateral lobe be more enlarged than 
the other, it will cause the urethra to bulge towards the 
opposite side ; if the middle lobe be enlarge*!, the urethral 
floor will be pushed up from below so as to cause a con- 


Fio. 123. 



An P'nlargcd Prostate with an 1 Iypertroj)hi«Ml Hladder. 

A sacculus has devcloj>ed at the upj)ermost part of the 
bladder. 

vexity in this situation. If there is much general 
enlargement, the urethra becomes com})ressed so that the 
lumen of its tube is narrowed and the passage of urine 
is interfered with. • In this way retention may be caused. 

In the bladder the urethral oritico is puslied upwards, 
so that it no longer occupies the lowest position in the erect 
posture, and thus predisposes the urine to collect in a pouch 
behind it. In some cases the orifice of the urethra is 
surrounded by a ring of prostatic growth, whic^h is most 
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prominent when viewed from the bladder. On account of 
the obstruction offered to the passage of urine, the vesical 
walls hypertrophy, and the organ may subsequently become 
fasciculated and sacculated, as described in a previous 
chapter. When the middle lobe is much enlarged, it tends 
to become pedunculated and to extend towards the vesical 
cavity. It tlnis becomes a very prominent cause of difficult 
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Section of a Dilated Hladtler, showing the pouching of the 
bladder-wall which occurs behind an enlarged prostate. A 
bristle has been introduced into the mister. 

micturition and retention of urine, for it not only lies 
directly over the urethral orifice, but is liable to be thrust 
down as ti valve over that orifice by tlie pressure of the 
urine in attempts at micturition. * 

As time goes on, and micturition becomes increasingly 
difficult, more and more urine is habitually retained, and 
. this . for several reasons. The more nearly the dilated 
bladder is emptied, the less efficaciously is it able to contract 
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with force on its contents ; and the moi e the urethral oi ifice 
is pushed up by the enlarged gland, the more does urine 
collect in the lowest part of the Idadtler behind the prostate. 
Again,* when the enlarged median lobe acts as a valve, oc- 
cluding the urethral orifice on any attempt at micturition, 
urination becomes possible only when, by the distension 
of the bladder and the traction on its walls, the median 
lobe is drawn upwards and backwards and removed from 
the urethral, aperture. Even then, as tlu^ bladder con- 
tracts and empties its contents, the middle lobe again 
settles down and prevents the complete expulsion of the 
urine. • Rut as the obstruction to micturition becomes 
greater, the bladder becomes habitually more and more 
distended, until finally, being always as full as it will hold, 
it ceases to act as a reservoir. The urine which Hows into 
it from the ureters then constantly drihldcjs out through 
the urethra, and permanent incontineiici therefoie results. 
In time, a bladder which is thus chronically over-dist(uid(Hl 
loses tone, and becomes paralysed or atonied. 

The retention in its turn sets up cystitis, with alkalinity 
of the urine and the secretion of mmdi sticky, viscid mucus. 
The urine is often very foid indeed, and in had cas(*s con- 
tains pus and blood derived from thti ulcerated bladder- 
walls. Occasionally, phosphates are deposited in the alka- 
line urine, and form concretions on tlie mucous immibrane. 
In other cases definite calculi may be formed. 

The effect of the retention of urine and of tlie liypcr- 
trophy of the bladder- walls is distension of the ureters 
and of the renal pelves and calices. Pyelitis and 
nephritis may .also ho caused by extension of inllainmation 
from the bladder. 

In addition to the chronic retention of some of the urine 
in cases of enlarged prostate, acute and complete retention 
is liable to result from anything which causes congestion of 
the prostate and consequent swelling of the gljind. Thus, 
a man who has always been able to pass his water, although 
with difficulty, mny have an attack of acute retention as 
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the result of exposure to cold and wet, or of indulgence in 
alcoholic liquors. Either of these may cause prostatic con^ 
gestion and swelling — conditions which are usually tempo- 
rary and amenable to properly directed treatment. 

TUMOURS or TKB PROSTATR. 

Innocent tumours of tha prostate, which consist of 
fibrous or glandular tissue and complicate general hyper- 
trophy, have already been described ; they are almost the 
only new growths of an innocent nature that are met with 
in this gland. 

Malignant tumours are usually carcinomata, .though 
sanioinatous growths have been obs(rved. 1lie carcino- 
mata are of the glandular or spheroidal-celled variety, and 
are more often soft or “ metlullary ** than hard or 
“ scirrlions.” 'rhey grow rajudly, and tend to cause the 
same complications as similar tumours arising in the 
bladder. Not infrequently they cause pressure on, or 
f ungate into, the rectum. 

PROSTATZC CAXiCUXiZ. 

'Phe calculi which are of common occrurrence in the 
prostates of old men have nothing to ilo with urinary 
calculi. They are developed in the glandular tissue, and 
form small iioncretions about the size of grains of barley, 
and seldom larger. They are commonly multiple, and by 
their mutual pressure become faceted. In most cases 
they give I’ise to no trouble, but in some cause dillicultyof 
micturition,, and more rarely suppuration in the prostate. 
They are compovsed almost entirely of phosphate of lime, 
with about 15 per cent, of animal matter. Other prostatic 
concretions give the amyloid reiujtion with iodine: they 
are usually small and may occur at almost any age, ^ven in 
children. They are probably analogous to the Corpora 
amylacea found in other situations. Phleboliths also occur 
iu the prostatic veins. 
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TUBSRCUXiAR DZSBASS OF TKB 
GRRZTO-URXKARY TRACT. 

TiJiiEiiCJULosis may afreet any part of‘ tlio ^enito-urinary 
tract, and, as it is spcsa'ally liable to attack many parts in 
the same patient, it is advisable to treat of the disease as a, 
whole. It may commeiHje in the bladder, kidn(‘ys, or testes, 
and is especially common in young adulU. 

Tlie first morbid change in the bladder is the growth 
of small grey tubendes, such as are commonly s(j(m where- 
cver tuberculosis oc(;urs. These, which are most numerous 
about the trigone, after a t ime, break down and form cir- 
cular superlicial ulcers without any induration or tliicken- 
ing. 13y an extension of this process the mucous lining is 
destroyed and genei al cystitis is set up. 

In the ureters similar (diaiiges ensue, and these tubes 
become ulcerated and roughened ; their walls also are 
usually much thickened. In some cases great obstruction 
is oflered to the passage of urine, and occasionally the 
ureter is practically obliterated. 

In thekidneySy the pelvis and calices are chiefly allected. 
Their mucous lining becomes .swollen and thickened, and in 
time ulcerated, forming a soft pulpy membrane like a piece 
of so^lden wash-leather. The discharge from the inflamed 
surfaces is at first mucoid, but very soon he(;omes purulent 
and blood-stained. The course of the disease differs much 
in different cases. In some, the urine finds diflhadiy in 
obtaining an exit on account of the swelling of the soft 
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tissues and obstruction in the ureter caused by the passage 
of the thick pus and mucus ; the pelvis and calices conse- 
quently become distended, and the whole kidney greiitly 
enlarged. Suppuration commonly . extends to the kidney 
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A Tuborciilar Kidney and l.bcter. -I'lie kidney shows 
nunuTous cavities wliich were filled with caseous pus. The 
mucous lining of the ureter is rouglu'ued and ulcerated, and 
the whole tulM; is much enlarged. 


substance, and in time to tlio peri-nephritic tissue, causing 
in the latter situation the formation of a peri-nephritic 
al>scess. This, in rare cases, discharges into the colon, but 
more commonly comes to tlie surface and bursts externally, 
the patient subsequently dying from exhaustion or from 
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destruction of the renal secreting substance. In other 
coses the inflammatory process grsuliially subsides, the 
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Tubercular Disease of the Testes, Vasa Deferent ia, and 
Prostate. 'I'he testes are studded with uunievous caseous 
nodules, the vasa deferentia are thickened, and the prostate 
contains a large abscess-cavity. 

exudation diminishes, and many of the products of inflam- 
mation undergo caseation, forming a putty-like pultaceous 
mass. The kidney in such a case loses all functional 
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activity, and ia practically placed outside the organism, 
just as much as is a caseous lymphatic gland. If the other 
kidney is healthy, and is capable of becoming hypertrophied 
to a sufficient extent, life may be prolonged indefinitely. 

In many patients the disease commences as a deposit of 
tubercle in the renal cortex. From this, as from a centre, 
the mischief spreads, other deposits occur in difterent 
portions of the gland, and thus several caseous masses are 
formed. Any of these may burst into the pelvis, and from 
this the tubercle may extend to the ureter. 

In the prostate, tubercle causes a general enlargement 
of the gland, with the formation in it of caseous inasses and 
'abscesses. These commonly come to tlie surface at the 
prostatic urethra oi* the neck of the bladder, and discharge 
by an irregular ragged aperture. 

When the prostate is attacked, the vesiculee seminales 
are also usually aflecttMl. 1’Jioy become enlarged, hardened, 
and nodular, ami, on section, are found to contain caseous 
matter. 

^rubercular disease of the testis, which is almost always 
present when the vesicuhe and prostate are affected, is 
described in a later clia|>ter. 



CHAPTER XLIX. 

URINARY CAZaCUXiZ. 

The sjilts wJiich are normally lieltl in solution in the urine 
may be deposited from that fluid in the form of coiKTetions 
or calculi, and may then be retained in any part of the 
urinary tract. 

The most common calculi are those composed of uric acid, 
of urates, of oxalate of lime, and of fnsi!Je j>]iosp]iates. 

Calculi composed of uric acid or urates are met with 
chiefly in the children of the poor, and in men of the gouty 
or uric-acid diathesis. In children they appear to result 
from feeding with indigestible or improper food, which 
results in the production of undue (juautities of waste 
matter and excess of work for the excreting organs. J^he 
urine consequently becomes highly acid and concentrated, 
and the solid matter being more than can be properly held 
in solution, is deposited as a sediment in the renal tracts. 
The condition known as “ uric acid infarction ” is sometimes 
met with in the kidneys of newly born children during tlie 
first two or three Weeks of life. Yellowish streaks of urate 
of ammonium or sodium arc seen in the pyramids. It is 
very possible that the stilts so deposited may sometimes 
serve as the basis of calculi in children. 

The ingestion of excessive quantities of food or of alcoholic 
liquors, combined often with delicient exercise, a torpid 
liver, an unhealthy skin, and constipated bowels, brings 
about the same result. More woik is thrown on the 
-kidneys than should fall to their share, the urine becomes 
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concentrated, and calculi are formed. It appears probable 
that mere concentration of urine is not, however, enough 
in itself to produce calculi, and that the highly acid urine 
first causes a catarrh of the renal tubes. The crystalline 
deposit is supposed to be formed in the renal epithelial 
cells, Jind to extend from them to the lumen of the tubes. 

Oxaluria, or the presence of oxalate of lime in the 
urine in excessive cpiantities, cfin hardly bo regarded as 
having been at present satisfactorily explained. It has 
been described for many years as occurring in connection 
with a definite diathesis, the so-called “ oxalic acid diathesis,” 
in patients who are in a broken-down or debilitated state 
of health, who are overworked or worried, with much 
nervous depression, but at the present time there are 
many who think that there is no definite diathesis 
associated with the formation of oxalate of lime, and 
consider that its presence in the urine is due to the inges- 
tion or failure of assimilation of vegetables and fruits. 
Other authors are of opinion th.at oxalic acid is formed by 
the decomposition of uric acid, and consider that its pro- 
duction is only a variation or modification of the uric acid 
diathesis. Whatever may bo the final conclusions, it is 
cei'tain that oxaluria and oxalate-of-lime calculi are by no 
means limited to debilitated or broken-down patients, and 
that oxaluria often alternates with the presence of uric acid 
and urates in the urine. 

ItJOrAJM CAXCUXUS. 

Most of the calculi which are formed in the kidneys 
escape from the gland while yet small, and are subsequently 
voided in the form of gravel. Some, however, remain 
behind. The effects produced by a renal calculus depend 
much upon its position and mobility, and to a less extent 
on its size. If formed and retained in the cortex, it may 
become encysted and fixed, shut off from the urinary tract, 
and so give rise to little or no trouble. If, on the other 
hand, it passes into the pelvis, it is liable, by its constant 
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movement, to cau^e pyelitis, with, in lime, Liematuria and 
pyuria, whilst, by occasionally blocking the oiifice of the 
ureter, it may bring on attacks of I’enal colic and cause 
distension of the pelvis and calic(•^^. Tlie more freely 
movable it is the more pain it will cause. 

The worst, however, that can result from the presence 
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A Suppurating Kidney with a Calculus impacted at the 
Orifice of the Ureter. The Caliccs are dilated, and the renal 
tissue atrophied. I hc kidney was very large, and full of pus. 

of a calculus in the kidney is the blocking of the ureter by 
the impaction of the stone. The urine is then retained in 
tlie renal pelvis, and hydro-nephrosis results, the calices 
becoming distended and the glandular tissue being absorbed 
by pressure. 

In many ctises the irritation caused by the stone results 
in. suppuration of the pelvis and calices, and pyuria. The 
pus usually htis some difficulty in escaping, on account of 
inflammatory swelling of the mucous membrane of the 
pelvis and ureter, and tlie kidney consequently is distended 


m RENAL CALCULI. 

l>y it, and bocomes in time a liuge mnltilocular abscess- 
cavity, often producing a considerable swelling in the 
lumbar region. When the renal pelvis is distended by pus, 
the condition is named pyo-nepbrosis. In cases siich as 
tliese the suppuration may extend to the neighbouring 
cellular tissue, and cause the formation of a peri-nepbritic 
abscess. J n proportion as one kidney is destroyed the 
more does its fellow, if he.‘dthy, become hypertrophied to 

Fu;. 128. 



A Kidney with :i I/.trge Branched Calculus occupying the 
J ’cl vis and (!alices. 


supply the needs of tlio organism, and thus the quantity of 
urine may not be seriously diminished. 

A renal calculus tends to incretuse in size by the deposit 
on its surface of fresh concretions. So long as the urine is 
acid the increase is chiefly by the deposit of uric acid, 
urates, or oxalate of lime, but when, as the result of pyelitis, 
the secretion becomes alkaline, phosphates are deposited, 
not only from the urine, but also from the pus and mucus 
which are present. As a renal calculus grows it usually 
becomes branched, and in time the wdiole of tlie calices may 
be tilled with calculous material attjiched to a central stem 
in the pelvis and ureter. 

CALCUXiZ IK TBS UBSTBB. 

, . If a calculus is not stopped at the orifice of the ureter, it 
is generally able to traverse that tube and to reach the 
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bladder. Tliis, liowever, is not always the case, and the 
stone may be impacted in any part of the tube. If it does 
not stick at the oriiice, -it is most likely to be arrested 
at the* other extremity of the ureter. The ellects of 
blocking of any part of the ureter are identical with those 
already described as following impaction of the stone in 
the renal pelvis, and do not re(iuire further description. 


VXiSZCAXi CAZiCUZiZ. 

Calculi in the bladder most often result from transit of a 
stone from the kidney, but, jis ah‘eady stated, stones com- 

Kk;. 129. 



Section of a Uric-acici Calculus, showing the smooth 
outline and concentric lamiuLC. 


posed of phosphates rntiy be formed in loco when the ui'ine 
has been rendered alkaline by chronic cystitis. 

Uric , acid stones are generally round or oval, hard, 
but brittle. They vary in weight from a few grains to half 
a pound or more. Their surface is smooth, and, on section, 
they are of a dull brick-red colour, with well-marked con- 
centric rings or lamina?. Their ceiitrtxl part or nucleus 
is often darker than the remainder. They are Soluble 
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with ellervcsdence in nitric y,cid, and combustible with very 
little ash. They are soluble also in a dilute solution of 
poUish. 

Urate of soda and urate of ammonia often occur in 
combination. Such stones are smooth, round ^r oval, fawn- 
coloured or eartliy on section, not laminated, and not so 
hard a,s the uric-acid calculi. 

Oxalate-of-lime stones are seldom more than two 
ounces in weight, and most of them are much below this. 
In shape they arc usually irregularly rounded, with 

Kkj. 130. P"io. 13T. 




An OxaUito-of-lJine C’alciilus. Section of an Oxalate-of-Lime 

C 'alculiis, showing the irregular 
wavy laniiiuu. 

numerous nodular projecting portions, which give them a 
rough and tuberculated appearance, and the name of 
“Mulberry calculus.’^ On .section, they are found to be 
very hard and tough; and of brownish or green colour. 
They tire generally lairiiimted, but the concentric laminae, 
instead of being regidar tiiid ring-like, tis in uric ticid stones, 
are usually wavy and jagged. Oxalate-of-lime calculi are 
soluble in hydrochloric acad. 

Fusible calculus, or calculus composed of phosphate of 
lime with phosphate of ammonia and magnesia, is the com- 
monest form of phosphatic stone, and sometimes attains a 
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great size. It is of fi dead-white colour, soft, light, smooth, 
and not laminated on section. 

Cystine calculi are oval, finely crystalline on the sur- 
face, luid, when recently extracted, of a yellow, honey 
colour. The^ are soft and friable, not laminated on section, 
and are readily .soluble in ammonia. Tliei-e calculi are 
remarkable for the change in colour they undergo after 
exposure to the light for some months, for it will be 
found that they then gradually jissume a delicate emerald- 
green hue. 

Other forms of calculi are rare, and do not require 
separate description. They are composed of xanthic oxide, 
phosphate of lime, carbonate of lime, and ammonio-magne- 
sium or triple phosphate. 

Many calculi are not composed througliout of the same 
substance, but are formed of concentric layers of diderent 
formation. Thus, it is common to find a uric-acid nucleus 
surrounded by a ring of phosphates, and tins in its turn 
coated with anotlier layer of uric aia'd or urates, the whole 
perhaps surmounted by another phosphatic cojit. In other 
cases oxalate of lime may alternate with uric acid, urates, 
or phosphates. 

The alternation of tlie phosphatic and uric acid layers is 
explained by the dillering reactions of the urine. Wlien 
the latter is acid, tlie calculus increases in size by the 
deposit of uric acid ; but when cystitis has caused the urine 
to become alkaline, then the pliosphates whicli are normally 
held in solution become deposited. 

Effects of a Stone in the Bladder. — A calculus in 
the bladder always sets up a certain amount of cystitis. 
To a limited extent the latter is proportionate to the 
roughness and size of tlie .stone, but it is nevertheless tiue 
that in many instances small and peifectly smooth stones 
cause infinite pain and vesical iiritation, whilst in other 
patients large and rough stones elicit but few symptoms. 
This is to be attributed to the different idiosyncrasies of 
the patients themselves ; children sufier very much more 

2 Q 
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than adults, and the bladders of old men in particular will 
often tolerate the presence of large calculi without material 
pain or distress. The changes that occur in cystitis have 
already been described; but it must be pointed out that 
the obstruction to micturition caused by the thick and viscid 
mucus is probably oncj of the causes of the hypertrophy of 
the bladder which is a common result of a calculus. This 
hypertrophy is also probably induced by the occasional 
ohstruction of the urethra by the stone — a circumstance 
which is most likely to hapi)en at the end of the act. of 
micturition. 

In cases of long standing, sficculi may be developed in 
the hypertrophied viscnis. These are of much importance, 
for in them stones may lodge, or, if lithotrity be performed 
in the sacculated bhuUlei*, gieat trouble and danger may 
arise from fragments bectoming encysted. The changes 
that ensue in the ureters and kidneys are such as have 
already been described under the head of “ Surgical 
Kidney.’' 


GAX.CUX.Z zxr THS URBTHRA. 

Small Ccalculi are often passed liy gouty people who sufler 
from gravel in the urine, and tlu^ large majority of such 
stones are not retained in any part of the urethra. 

The impaction of a calculus is of much more frequent 
occurrence in children than in adults. The usual place for 
a stone to lodge is the fossa navicularis, for the very good 
reason that the meatus is the narrowest point in the whole 
urethra. Sucli impaction, indeed, is the most frequent 
cause of retention of urine in childi’en, and in any case of 
the kind ought to be at once suspected. 

The local effect of the lodgment of a stone in this 
position is a general mdema of the prepuce, penis, and 
often of the scrotum, and sometimes urinary extravasation, 
which probably results from ulceration of the mucous 
membrane. Although retention is niuiked, the urethra is 
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often not completely plugged, and the urine consequently 
may dribble away. 

In adults a calculus may lodge behind a stricture. In 
such cases the urethra usually becomes ulcerated, a perineal 
abscess forms, bursts externally, and establishes a perineal 
fistula. Ill rare and fortunate cases the stone escapes 
with the pus. 



ClIAPTEK L. 

DXSSSASES OF TXSTSSTXS. 

MAZiPOSZTZOir OF THS TZSSTZS. 

The testis uuiy bo jiirested iii any part of its passage from 
the lumbar region to the scrotum. First, it may never 
leave this region, })ut may remain penmanently in close 
proximity to tho kidney. Secondly, it may pass as far as 
the internal abdominal ring, but fail to enter the inguinal 
canal. Thirdly, it may pa.ss into the inguinal canal, but 
fail to traverse the external ring. Fourthly, it may pass 
through tho ring, but not de.scend into the scrotum. The 
causes of tliis retention .‘U’o variously stated. It is probable 
that tho inovst frecpiont cause is intra-uterine peritonitis 
and the formation of adhesions between the folds of 
peritoneum in tlio neighbourhood of the gland, but an 
unusually small external ring, and a want of power in the 
gubornaculum to.stis, are believeil to act as causes of 
an iiicomploto doscrent. Hhortne.ss of the vas deferens and 
an unusually large epididymis have al§o been claimed as 
causes of retention. The term “ cryptorchid ” is applied 
to men in wliom both testes are retained, and that of 
“ monorchid ” to those in whom only one gland is un- 
descended. 

. There has been much controversy as to the condition and 
development of a retained testis, and it is now tolerably 
clear that, whereas in the great majon'ty of cases the testes 
are uudevelo(7ed and the patient sterile, in a very few the 



RETAINRl) TESTIS. 


469 


gland is active, and semen is normally secreted. It is 
generally considered that the testis is IcwSS likely to be 
undeveloped if retained in the abdomen than if subjected 
to the pressure of the muscles by retention in the inguinal 
canal, but thi§ is very doubtful. With regard to virile 
power, it may be said tliat it is almost always present, even 
when both testes are retained and the patient is sterile. In 
all cases of uiidescended testis tlie coriesponding lialf of 
the scrotum as well as tlui tunica v^aginalis is imperfectly 
developed. According to the researches of Dr. Joseph 
Griffiths, the retained testes are characterised by the dis- 
proportionate amount of conm^ctive-tissue they contain, and 
by the tliickening of the walls of the tubules and the 
small development of epithelium. 

Occasionally, the testis, instead of being retained as 
above rlescribed, descends into unnatural positions, and 
may thus pass into the perineiini or, perhaps, through tlie 
crural ring into tlie femoral (ianal. I liavo also seen a 
case in which, after its transit through th(i external ring, 
the gland passed outward into Scar[)a’s triangle. 

Complications of Retained or Misplaced Testis. 
— A testis which is j*etained in tlie inguinal (‘anal is con- 
stantly liable to attacks of orchitis caused by the contraction 
of the abdominal muscles during any violent exertion, and 
it is by no means uncommon for tlie gland in such cases 
to be forced through the external abdominal ring. Such 
extrusion is merely temporary, and tlie testis almost at 
once returns to its previous position. In the perineum 
also, the gland is greatly exposed to injury, and thus is 
rendered liable to fre(j[uent attacks of orcliitis. It must 
further be remembered that when the testis is retained it 
is in close proximity to the peritoneum, and that, conse- 
quently, inflammation commencing in tlie testis may extend 
and cause peritonitis. The gland wlien retained is liable 
to be the seat of orchitis in cases of gonorrhma or of 
mumps, exactly as it is when in its normal position. 

lietenlion of the testis is generally believed to predispose 
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it to malignant diaease in a marked degree, and the 
explanation that is commonly given is that imperfectly 
developed organs are more liable than healthy ones to be 
thus ailected, and that the irritation and frequent attacks 
of orchitis induced by pressure in the inguinal canal are 
likely to act as exciting causes. Considering the com- 
parative frecpency of undescended testis, I am myself by 
no means convinced that it is attacked by malignant growth 
in a larger percentage of cases when in the inguinal canal 
than when in the scrotum. 

Interstitial inguinal hernia is a common complication of 
undescended teatis, and generally results from failure in 
the noi’inal process of closure of the funicular portion of 
the tunica vaginalis. Mr. Curling and other writers on 
the subject believe that hernia is much more likely to com- 
pliciite a late descent of the gland than is its simple reten- 
tion, for in some patients testes which are retained for 
mouths after birth subsequently descend. In such Ciises the 
intestine may be found adherent to the testis. Occasionally, 
hydrocele complicates retention of the testis. 

Torsion or Axial Rotation of the Testis. — Atten- 
.tion has oidy very recently been directed to this condition 
by the description of a case by Mr. C. Nash in 1891, and 
by the subsequent record of other cases by various surgeons, 
chieily in England. As the name implies, the morbid con- 
dition is a twist of the cox'd and epididymis round their 
lof)g axes so that the vessels of the cord are obstructed, 
and the testis lirst becomes congested, and, if unrelieved, 
gangrenous. The accident appears to occur chiefly in boys 
and young men, and almost invariably aftects a testis which 
is undescended or whose dcvscent is complicated by a con- 
genital hernia. Either gland may be involved, and the 
twist may be either outwards or inwards, but it is quite 
uncertain how the twist is caused. Clinically, the history 
of these cases is very like that of a strangulated hernia, 
there being a sudden swelling accompanied by pain and 
sickness, and much tenderness of the aflected part. It. 
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appears tiiat, even if such a testis does not become gan 
grenous, it subsequently undergoes atrophy, so that re- 
moval of the twisted gland is generally advisable. 

Sanuclis. — A eunuch is a man who has either been 
depiived of the testes in childhood or in whom they remain 
undeveloped, although normally placed in the scrotum. In 
either case the growth of hair and the developaient of the 
larynx, tfec., which normally characterise puberty, do not 
occur, and not only do the external genital organs remain 
like those of a child, but the prostate gland is similarly un- 
developed. 

ZXriiAMMATZOll’ OF TKS TESTZS— ORCKZTZS. 

Acute orchitis (as apart from epididymitis) most 
often results from injury, but it is also caused by exposure 
to cold or wet, and is met with in cases of mumps and in 
gout, as well as, more rarely, in rheumatic subjects and in 
patients sullering from other acute febrile disorders. 

The inflamed testis presents the appearaiujcs common 
to all acute inllammations, but, on account of the denseness 
of the tunica albuginea, is unable to swell to any extent, 
and thus becomes proportionately painful. Tlic inllamma- 
tion rarely terminates in suppuration, the inflammatory pio- 
ducts being readily removed by the numerous lymphatics 
of the part. Abscess and even gangrene have, however, 
been known to occur. In some cases the orchitis (lauses so 
mucli damage to the glandular epithelium that the testis 
subsequently becomes completely atrophied. 

Chronic orchitis may result from an acute attack 
which has not undergone complete resolution, but, as it is 
in simple cases always combined with some inflammation 
of the epididymis, it is not necessary to further describe it 
here. 

EPZBZ1>Y]IZZTZS. 

Epididymitis, or inflammation of the epididymis, is 
almost always the result of some irritation or inflamma- 
tion of the urethra. The epididymis is also commonly 
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affVctol in oicliitis, and amongst the causes of epididymitis 
may therefore be enumerated those which have already been 
mentioned in connection with the latter subject. 

Inflammation of the urethra, in whatever way excited, is 
liable to cause epididymitis, and thus the latter may com- 
plicate the urethritis caused by gout, the passage of gravel, 
the use of catheters, tk;. Gonorrhrea, however, being the 
most common cause of urethritis, is also the most common 
(jiiuse of inflan\mation of the epididymis, and it may further 
be said that tlio eiddidymitis which results from an acute 
gonoiThceal urethritis is itself likely to be acute, whilst that 
which arises from a chi'onic urethritis or gleet is more 
likely to b(! chronic. 

The eiudidymitis which results from inflammation of the 
urethra has commonly Ix^en spoken of as “ metastatic,” 
a term which implies that the inflammatory process is 
transferred fiom the one part to the otlier; it has also 
been cjilled sympathetic.” There is every reason to 
believe that the jiHectiou of the epididymis is the result 
of an extension of the inflammation from the prostatic 
urethra to the common ejaculatory ducts, and thence along 
the vasa defereiitia. 'This upiiiioii is borne out by the fact 
that epididymitis is especially liable to result from inflam* 
mation of tlie deeper portions of the uvetlira rather than 
from tliose of tlie antoiior paf*ts of that tube. 

Acute epidid3riuitis is attended with much swelling, 
which commonly extends to the spermatic cord and the 
testis; the epididymis is also extremely tender and painful. 
Ill these cases, as well as in acute orchitis, the inflammation 
frequently extends to the tunica vaginalis, and I'esults in 
the condition known as “acute hydrocele,” This is 
nothing more than an inflammatory exudation into the 
cavity of the tunica vaginalis, and is accountable for most 
of the swelling which is more commonly attributed to the 
testis itself. In acute epididymitis the scrotum is liable 
to become red and swollen, and in some cases is greatly 
enlarged by mdema. 
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Chronic epidid3rmitis and orciiiiis may result from 
an acute attack, or may originate in a chronic inflammation 
of the urethra. They are perhaps more often dependent 
upon f?tricture and its accompanying urethritis tlian upon 
any other ct^ise. 

In such cases the epididymis ho(!omes enlarged, hard, and 
knotty, from the £orination in it of lihrous tissue developed 
from the inflammatory exudation. Tljo testis also is 
swollen and tender, the (;or<l is tudarged, and tlie tunica 
vaginalis contains some serous fluid, lii cases of long 
standing the contraction of tluj newly formed fibrous tissue 
causes obliteration of the s(‘minal tuhulcs or of the v^as 
itself. Atrophy of the gland also may result, as in acute 
orchitis. In some cases the inflammation terminates in 
suppuration, an abscess forms, the skin bi^comes adherent, 
and the pus is discduirged. Occasionally, after the abscess 
has burst, the testis tends to])rotrnde through the aperture, 
and the condition known as “ hernia testis ” is pro- 
duced. This protrusion is generally associated witli an 
unhealthy condition of the gland itstdf, and is much more 
common in connection with tuhcircular disease of the testis 
than with simple chronic orchitis. 

TUBERCUZiAR, STRUMOUS, OR SCROFUX.OUS 
BZSEASS OF THE TESTIS. 

These are the various names a|»[)lied to a chronic form 
of orchitis which exhibits in all its phases the cliaracter- 
istics common to tubercular inflammations. 

It has already been mentioned that this affection is 
frequently an accornpaniinent ol’ tubercular disease of otlier 
portions of the genito-uriiiary tract, and, as might bo 
expected, it is seen cliiefly in unhealthy or strumous 
subjects, and is more common before than after middle 
age. There is a great tendency for both testes to be dis- 
eased, though one may show symptoms of the affection long 
before the other is implicated. Tubercular orchitis usually 
commences ius a swelling of the epididymis, and at first 
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causes no pain. The epididymis becomes hard and knotty, 
and, as it increases in size, forms a semicircular or crescentic 
mass behind the testis (see Eigs. 126 and 132). 

The early extension of the inflammation to the tunica 
vaginalis is signalised by the formation of 'U, hydrocele, 
which often renders an accurate examination of the dis- 
ejised parts more diflicult tlian would otherwise be the case. 


Kio. 132. 



A 'I'ul)erciil:u' 'I’cstis. 'I'lie epididymis is specially enlarged, 
and forms a creseent-sliaix'd swelling behind the Ti'stis. I'he 
tiiriiea vaginalis was distended with llnid. 

As the inflammatory process progresses, tlie swollen epi- 
didymis softens at one part, and the superjacent skin 
becomes red, adherent, and thinned, and finally bursts, 
giving exit to a few drachms of pus. In the course of the 
disease the testis also becomes enhtrged and nodular, then 
soft, Ciiseating, or suppurating ; fresh abscesses form, and in 
many cases, through tlie sinuses which result, a* protrusion 
or hernia of the testicular substtiiice ensues. The sper- 
iiuititt ^ whole, is thickened, but the vas deferens 
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is especially hard and swollen. The disease may extend to 
the vesiculse seminales, the prostate, or other parts of the 
genito-urinary tract, but in the majority of patients such a 
serious extension is not seen, and whilst in many the in- 
flammatoi^ process subsides without evei* having arrived at 
suppui*ation, in others, after the pus has bi?en discharged, 
the sinuses slowly heal, and the disease comes to a natural 
termination. 

If the parts themselves be examined at various stages of 
the process, it will be seen that strumous disease commences 
in an inflamniatoiy exudation into the connective-tissue of 
the epididymis, combined with a catarrh of the ducts. 'I'he 
inflammatory products evince a grejit tendency to undergo 
fatty degeneration, and thus the tubes and connective- 
tissue alike become filled with a caseous pulp. As the 
process extends to the testis and corl as well as to the 
skin, tliose structures also become involved in a similar 
destruction, and in many instances a little ill-formed pus is 
produced. 

A section of such a testis shows a gen(‘ral enhirgement of 
the gland, witli several areas of inflammatory condensation, 
of caseous matter, or of pus. Towards tlie epididymis 
these areas tend to coalesce and unite with the caseous 
matter, which is liere more especially abundant. The 
tunica vaginalis contains a varying amount of cleai’, straw- 
coloured fluid, the tunica albuginea is thickened in patches, 
the cellular tissue of the spermatic cord is infiltratetl and 
oedematous, and the vas deferens is enlarged to some five or 
six times its natural size, whilst its lumen is filhul with 
caseous matter. 

When an abscess bursts and exposes the interior of a 
broken-down testis, there is a considerable tendency to 
extrusion of the latter, together with some of' the un- 
healthy inflammatory or granulation tissue w'hicb surrounds 
and infiltrates it. The protrusion is liable to become 
increased by the retraction of the skin, and where the 
cutaneous opening is large, and the sk«in not closely adherent 
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t(j the tlee[)er |)Jirr,s, the retraction insiy result in a complete 
uncovering of tlie testis. In such a case the whole gland 
may be (ixtruded. 

A microscopical examination shows that the process 
is essentially tubercular, for typical tubercle may be found 
in all the diseased [Mirts. Tlie epithcdiuin at first prolifer- 
ates and fills the lumen of the tubes, but is in course of 
time slowly destroyed by an extension of the tubercular 
process to the glandular tissue itself. It appears probable 
that the disease always commences in the intertubular 
connective-tissue, and subsequently extends to the epi- 
thelium. Sections of the vas deferens sliow a similar 
growth of tub(‘i‘cle in its walls, and in advanced cases 
partial obliteration of its lumen by a growth of granulation 
tissue and tubercle. As in the lungs and other parts, the 
process may spontaneously crease, and the caseous matter 
either becomes encapsuled, or, in process of time, undergoes 
ca Icareous changes. 

Miliary tubercle of tlu^ testis may also be seen in the 
form of typical grey granulations in cases of general tuber- 
cular dissemination, but does not require special description. 


8YPHXI.ZTZC DZSEASS OF THE TESTZS. 

The testis may lH‘come the seat of syphilitic inilammation 
at almost any time after the development of constitutional 
symptoms, 'riie gland may be the seat of either (i) a 
dilluse interstitial inilammation, or of (2) one or more 
guinmata. 

Interstitial orchitis oceans earlier than the gummatous 
form, and is ctimmonly seen as a late secondary lesion ; it 
often attacks both teste.^, and is chaiactoiiscd by a paiidess 
swelling of the whole testis, which becomes firm, lieavy, of 
ail oval shape, flattened from side to side, smooth on the 
surface, and nut tender. There is frequently loss of testi- 
cular sensation. The epididymis is not noticeably ailected, 
and the spermatic cord, although swollen, is not definitely 
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thickened. The tunica vaginalis usually contains an excess 
of fluid. 

On section of such a testis, the tunii^a albuginea is found 
to l7e much thickened, and the fibrous sepia which extend 
from it in^o the gland a}){)ear more prominent and dense 
than is normal. The gland itself is tough and fibrous and 
the testicular substance diminished. Tlu^ fluid in the 
tunica vaginalis is clear, and in some cases the opposed 
surfaces of tlio serous membrane are uuited by adluisions. 
A microscopical examination shows a growt h in tin? inter- 
tubular connective-tissue, at first of leu(U)cytes and of new 
blood-vessels, afterwards of spindle cells, and finally of 
fibrous tissue. 

The termination of difluse orchitis diilers in diltercnt 
cases. In some, especially those which a.n^ not subje(!ttid to 
treatment, the seminal tubes arc^ compressed by tlie con- 
traction of the dense fibrous growth, and theii* epithelium, 
after undergoing fatty changes, is gradually cast off. Ily a 
continuation of this process the whole of the gland may be 
in time destroyed, and the shrinkirig of the iibious tissue 
finally reduces tlu^ testis to a. small hard mass with no trace 
of secreting structure. When, however, the disciasii is 
treated, the young connective- tissue is commonly (piickly 
removed, and the testis again returns to its normal size and 
function. In some cases portions only of the gland are 
afiected by this form of interstitial inflammation, and the 
changes above describe*! are then limited to one or more 
lobules. 

Gummatous Orchitis. — When syphilitic inflannnation 
attacks the testis in an old or broken-down subject, or when 
it makes its appearance as a late tertiary symptom, the 
inflammatory products are liable to caseate and to form 
gummatous masses. These tend to implicate the tunica 
albuginea and the tunica vaginalis, to extend to the 
skin, and finally to burst, giving exit to the blood- 
stained mixture of cheesy matter and pus characteristic of 
gummata in other parts, and leaving a circular cavity in 
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the gland. In some cases of gummatous disease of £he 
testis, the opening in the skin becomes the site of a hernia 
of the testis, such as occurs in simple chronic and strumous 
orchitis. 

Section of a gummatous testis usually shows that the 
gland is the seat of both the diftiise orchitis described 
above and of the gummatous form. The processes in each 
are at first alike, and consist of an exudation of .leucocytes 
and a growth of young spindle-celled connective-tissue. 
In the giirnmatoiis variety this young tissue breaks down 
and forms the caseous pulp .already alluded to. Gummata 
in the testis are usually multiple, varying in size from a 
pea to a. chestnut. They are .at first firm, yellowish -white, 
and elastic, often presenting a definite outline and a c.apsule 
of fibrous tissue. In their later stages they are caseous or 
suppurating. 

In addition to the above well recognised forms of syphilitic 
orchitis, Mr. Jacobson (in his article in Holmes's “System 
of Surgery ”) alludes to a chronic inilarnmation of the epi- 
didymis in cases of acquirtKl syphilis, and to gummatta in 
patients who have inherited the disease. Both of these 
conditions are, however, certainly r.are. 



CHAPTER LT. 

TUMOURS or TXS TSSTZS. 

Tumours of tlio testis may bo either i»inoc*ont or malignant, 
but tlio latter are, unfortunately, by far the most eornmon. 

Malignant growths are either sarcomatous or carcino- 
matous, the sarcomata b(»ing more often seen than the 
carcinomata, and being especially notorious for their liability 
to early dissemination. 


SARCOMA. 

Sarcoma of the testis, according to Mr. Butlin, is met 
with most fre(|uently under the age of ten, or between 
thirty and forty. Its origin is frecpiently attributed to 
injury, and its growth is very rapi<l. The testis enlarges 
without pain, but to a great extent maintains its normal 
shape, and forms a highly elastic swelling, which gives a 
deceptive sense of fluctuation ; normal testicular sensation 
is often lost. The skin is stretched in prop»)rtion to the 
size of the growth, but hardly ever becomes itself implicated 
or even adherent. Jf it does become involved, the tumour 
subsequently f ungates as a bleeding mass, to which the name 
of “ fungus ha^matodes was formerly given. In the later 
stages, the spermatic cord is enlarged, and masses of infil- 
trated glands may be felt in the iliac and lumbar regions. 
The general health is by this time seriously affected, the 
patient becomes much emaciated, and dies from implication 
of the viscera. 

An examination of the testis in an early stage shows 
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that the growth commences most commonly in the posterior 
portion of the gland, and that the testicular structure 
itself is often spread over the anterior surface of the 
tumour. The tunica filbuginea at first stretches, but after 
a time gives way, and may tlius allow hfcmorrhage to take 
•place into the cavity of the tunica vaginalis. This is un 
occurreiu^e of some elinic^jil importance, and it is well to 
remember that hjcinatocehi may complicate a sai'comatous 
growth, for in cases in whicdi ilio diagnosis is dillicult the 
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Soclion of :i. l.!ii .Sammiatous 'IVstis with la.TiiatocclL* of 
tho ’ruiiira Vai;inalis. 

discovery of Idood in the tunica vaginalis might otherwise 
lead to error. 

On section, a .sarcomatous tc.sticle is very soft and pulpy, 
either opjnpie-white, pinkish, mottled, or gelatiiious and 
semi-transparent ; the spermatic cord may be infiltrated 
with similar growth, .riie iliac and lumbar glands often 
form a series of immense tumours, and the liver, kidneys, 
lungs, and other parts may he infiltrated with numerous 
secondary masses. 

A microscopical examination usually shows a large, round- 
celled growth ; but in some cases the cells are oval or 
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spindle-shaped, in others mixed. The round-celled tumours 
gi-ow the most rapidly, and occasionally involve both 
testes. 

* CYSTIC TUMOURS OF THE TESTXS. 

New growths of the testis containing cysts are of common 
occurrence, and being closely allied to the sarcomata, are 
best considered in conjunction with them. T'liese tumours 
appear to originate in the hiliim of the testis, and, altlioiigli 


Kic:. i3|. 



alike as far as the formation of cysts is concerned, differ 
materially in the formation of their more solid parts. They 
have been investigated by Mr. Eve, and, as his conclusions 
appear to be more satisfactory than those commonly ac- 
cepted, I shall venture to (piote them. lie says that there 
are three forms — ( i ) cystic fibroma, ( 2 ) cystic myxoma, 
(3) cystic sarcoma. 

In the first class the stroma is composed of fibrous tissue, 
with some admixture of cartilage, and occasionally of 
unstriped muscle. The cysts are commonly lined with 
spheroidal or flattened epithelium, but sometimes with 
columnar cells, which may be ciliated. 

2 H 
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The cystic myxomata are composed of mucous and 
iibrous tissue, with cysts usually lined by columnar 
epithelium. 

In the sarcomatous growths, also, the cysts are* usually 
lined by columnar epithelium, which here again may be 
ciliated. Mr. Eve considers that the cystic tumours are 
developed from the remains of the Wolllian body, and 
thinks that the cysts also are of new formation ; other 
authors generally are imdined to consider the cysts as 
developed from a dilatation of the ducts of the rete testis. 



Section of :i Portion of ;i Cystic Fibronia of the Testis. One 
of tile cysts, lined by columnar epithelium, lies to the left of a 
rounded nodule of cartilage. Hclow and to the left side of 
the cyst is a stroma of fibrous tissue. (Crouch, y- in.) 


It is evident, from a consideration of the great structural 
difterenco di.splayed by cystic tumoui-s of the testis, that 
similar ditforence must be expected in their rapidity of 
growth and clinical course. Thus, a growth whose stroma 
is chiefly stircomjvtous will develop as a sarcoma in spite of 
the cysts it contains, whilst tho fibrous and myxomatous 
tumours will not only grow more slowly, but will also run 
a less malignant course. An examination of the testis in 
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these cases shows a corresponding difference in appearance, 
the sarcomatous tumours having the characters already 
described, whilst the fibrous or myxomatous growths display 
the appearances common to such tissues. The cartilage, 
when present, is commonly scattered in nodules throughout 
the section, being sometimes abundant, at otlier times very 
scanty. The cysts are commonly small, their usual size 
being about that of a pea. They contain blood-stained Iluid, 
which is usually viscid, but sometimes thin and serous. 

CARCXirOMA. 

Carcinoma of the testis is almost invariably of the 
encephaloid variety. Instances of the sciirrhous form are 
very rare indeed, but there is one good specimen of such a 
growth in the museum of St. liartholomew’s IIos 2 >ital. 

In the rapidity of its growth, its implication of lymphatic 
glands, and its tendency to aflect the viscera, eiutephaloid 
cancer does not differ at all from the more malignant forms 
of sarcoma ; the clinical course of the two is imlistinguish- 
able, but, whereas sarcoma is sometimes met with in 
young children, carcinoma occurs only in adult males, 
commonly over thirty-five years of age. A section of a 
carcinomatous testis presents the same opacpie-white, soft, 
brain-like mass seen in the most rapidly growing sarcomata, 
but the mixture of cartilage and myxomatous tissue and the 
formation of cysts do not occur in the encephaloid cancers. 
Chondro-carcinoma has, however, been known to occur. 

Microscopical examination shows the usual alveolar stroma 
with masses of epithelial cells common to all c;ircinomata. 
The epithelium is sometimes of the columnar-celled, some- 
times of the spheroidal-celled type. 

ZM-HTOCXSITT TUMOURS. 

Innocent tumours of the testis are rare. They comprise 
enchondromata, fibromata, and dermoid cysts. 

Pure enchondromata ai*e very uncommon, though, 
as already described, cartilage may occur in connection 
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with cystic tumours. The cartilage may have either a 
fibrous or myxomatous kisis, but is sometimes purely 
hyaline. Such tumours grow slowly, and do not tend to 
affect the lymphatic glands or the viscera. 

Fibromata of the testis are still more rare, there being 
but two or three cases on record. 

Dermoid Cysts of the testis are more common than 
either the cartilaginous or fibrous growths. They are of 
congenital origin, hut may subsequently increase in size. 
The cyst- wall has the structure of true skin, and the cavity 
contains sebaceous matter, hah*, .‘ind epithelial scales. In 
some cases these cysts have been found to contain cartilage, 
teeth, and bone. 

Psammoma has been described by Virchow, and I have 
seen one cjise where the growth was apparently developed 
in connection with the viscerfil layer of the tunica vaginalis. 
Such tumours are of extreme rarity. 



GIIAPTKR Lir. 

XYDROCBliXS, XXSlMCATOCBliE, AND 
VARICOCSXiZS. 

A HYDROCELE is Ji sac coutainitif; fluid in coimoGtioii with 
tlie testis or its ducts, but of such sacs there are several 
varieties. 

VJLGZKFAXi HTl^ROCfiXiS. 

A vaginal hydrocele, or Iiydrocele of the tunica vaginalis, 
is the most common form, and consists of a disttmsion of 
the tunica vaginalis with fluid. These hydroceles arc of 
very frequent occurrence, and may develop at any age. 
With respect to their cause there is but little to be sjiid, 
for although hydrocele may complicate any of the various 
forms of chronic orchitis, there is in uncomplicated cases no 
evidence of any inflammatory origin, the eflusion appearing 
to be simply passive. 

The fluid of a vaginal hydrocele is of a pale yellow, 
amber, or straw colour. It is thin and watery, with a 
neutral reaction, and a specific gravity of from 1020 to 
1025. It contains about 6 per cent, of albumen, with a 
considerable quantity of fibrinogen, but no fibrin ferment, 
and does not coagidate spontaneously. In cases of long 
standing the fluid may present a bright and sparkling 
appearance caused by the presence of cholesterino crystals. 
In addition to these, the microscope shows merely a few 
epithelial cells. 

The tunica vaginalis is in most cases simply distended, 
and shows no structural change, but in patients who have 



480 VAGINAL HYDROCELE. 

long been the subject of hydrocele, and especially in those 
who have frequently been tapped, the serous membrane is 
liable to become opaque and greatly thic^kened by a deposit 
of fibrin on its inner surface and by growth of fibrous tissue 
in its walls. Sometimes adhesions are formed and partially 
subdivide the cavity, and occjusionally calcareous matter is 
deposited in the lining membrane. In some cases small 
fibrous bodies are found loose in the sac, and appear to have 
originated in the fil)rinous exudation which is lifible to 
follow tapping or othei* injury, thus closely simulating the 
melon-seed bodies developed in bursjc and ganglia. The 
hydatid of Morgagni, again, is sometimes enlarged, and 
attached by a pedicle of considerable length which allows 
of its free movement. To the irritation produced by this 
structure the causation of hydrocele is sometimes attributed, 
but the hydatid is often found pedunculated in the absence 
of hydrocele, and is not commonly pedunculated when the 
latter exists. 'Die shai )0 of a vaginal hydrocele is that of 
a pear with the stalk uppermost ; its size varies within the 
widest limits. 

The testis is almost always at the posterior and lower 
part of tlie sac. It is sometimes a little flattened by 
pressure, but its structure is not necessarily thereby 
aflected. '^Phe connective tissue of the scrotum and cord 
may bo slightly thickened, and the cremaster muscle is 
frequently liy[)ertro}diied to compensate for the extra work 
it is called on to perform. 

Congenital hydrocele and infantile hydrocele are 
simply varieties of the vaginal form in which the funicular 
portion of the serous membrane is either patent or only 
partially occluded. 

In the congenital variety there is a direct communication 
between the tunica vaginalis and the peritoneal cavity, and 
fluid will pass from one to the other according to the 
position of the patient or the application of pressure to the 
scrotum. The communication is in some cases free ; in 
others the fluid can only with difficulty be squeezed out of 
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the sac drop by drop. Hernia may complicate this condition, 
but is only exceptionally present. 

Infantile hydrocele is the name given to a hydrocele in 
which* the fluid is not conflned to the tunica vaginalis 
proper, but# extends a variable distance along an unob- 
literated funicular portion of the serous cavity. Hydrocelo 
in young (children is often of this form : it possesses no 
special importance. 

Inguinal hydrocelo is the name applied to a hydrocele 
of the tunica vaginalis occurring as a complication of an 
undescended testis, and forming a cystic swelling in the 
inguinal region. 

EKTCYSTED KYBROCEX.E. 

An encysted hydrocele is one in which the Iluid is con- 
tained in a sac separate from that of th“ tunuia vaginalis 
testis. There are three chief varieties -- (i) encysted 
hydrocelo of the epididymis ; (2) encysted hydrocele of the 
testis ; (3) encysted hydrocele of the speianatic; cord. 

Encysted hydrocele of the epididymis is, of these, 
much the most common. It is usually found in the 
substance of the upper part of the epididymis, and is 
often placed between the latter and tlie testis, the vasa 
eflerentia being spread out over the sac. The fluid is 
commonly quite colourless, watery, and lim[)id, containing 
alkaline carbonates, chloride of sodium, .and a mere trace of 
albumen. Sometimes, on the other haml, the fluid is 
opalescent or milky, and, on microscopical examination, is 
found to contain spermatozoa, .a circumstance which has 
given rise to the term “ spermatocele.” The cyst-wall 
is always very thin and deluuite, being composed of con- 
nective tissue lined with flattened endothelium. The sac is 
usually globular, and varies in size from that of a hazel- 
nut to an orange, the latter .size being quite exceptional. 
The testis lies below and in front. The presence of 
spermatozoa in these hydroceles has led to much controversy 
and speculation, and until recently it was the opinion of 
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most observers that the cyst itself originates in the remains 
of foetal structures which occur in the locality in question 
— especially the organ of GiraURs and the duct of Miiller — 
and that, growing amongst, and pressing upon, the vasa 
ederentia, it subsequently comes to communi^iate with one 
of the latter. This theory, however, is now generally believed 
to be unfounded, and it is considered that encysted hydro- 
celes of the epididymis originate by dilatation of one of the 
diKits of the rete testis or of the coni vasculosi. 

In addition to the encysted liydrocoles above descnbed. 


Fk;, J36. 



An Fiicyslfd Ilydrocolf (if ihc l’'j)icli(lymi.s. Tlic testis 
is below llu* cyst, 

smsill (ysts at the caput epididymis are not uncommon. 
They have recently been very clearly classilied by Dr. 
Joseph Grilliths in the Journal of Anatomy and Physiology, 
Tie recognises three v^arieties — (i) simill sessile or peduncu- 
lated cysts containing clear fluid, not larger than a pea, 
and Jilways multiple, situated in the cellular tissue of the 
caput epididymis, and originating as outgrowths or buds 
from the semin.al tubes ; (2) small, multiple cysts with fluid 
containing spermatozoa, originating in dilatation of the 
tubes of the coni vjisculosi; (3) rather larger multiple 
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cysts, also containing spermatozoa, and originating in dila- 
tation of the ducts of the rete testis. All tliese varieties 
are of such common occurrence at or after middle age, that 
they nlight almost be considered of physiological rather than 
pathological interest, and they are so minute that surgically 
they are of no importance. 

Encysted hydrocele of the testis is extremely rare. 
It is situated in front of the t<3stis, either betwemi the 
tunica albuginea ami the posterior layer of the tunica 
vaginalis, or else in the substance of the tunica albuginea 
itself. This form of enc^ysted hydrocele is believed to 
originate in an injury which causes haanorrhage, the extra- 
vasated blood being subsecpiently encysted. Small cysts 
with clear serous Iluid are also occasionally seen on the 
surface of the tunica all)uginea, and probaldy originate in 
dilatation of lymph s 2 )aces. 

Encysted hydrocele of the spermatic cord is 

common, and is formed by distension of an urioblitorated 
portion of that part of the tunica vaginalis whicdi lies 
between the testis .and the internal abdominal ring. The 
fluid is clear and serous, and does not contain sperm.atozoa. 
Tlie s.ac is merely a small portion of peritoneum, and is 
usn.ally not larger than a w,alnut. it may occupy any 
portion of the cord, but is most common just below the 
external ring. When in the inguinal can.'il, it may simulate 
an incomplete hernia. 

Diffused hydrocele of the spermatic cord is a misleading 
name applied to a generfil inliltration of the cellular tissue 
of the cord with fluid — a condition for which a better 
and simpler name is <edema. It is of veiy r.‘ire fKicur- 
rence. 

Hydrocele of a hernial sac is a distension of a 
hernial s.ac with fluid secreted by the peritoneum of which 
the latter is composed. It occurs only when the hci riia, as 
such, has been cured, the aperture of communication 
between the sac and the peritoneal cavity having been 
obliterated by adhesions or by omentum. 
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BJEMATOCfilLli. 

A Iwomafcocelo is a collection of blood either in the cavity 
of the tniiica vaginalis or in a separate cyst in connection 
with the testis or the spermatic cord. 

Vaginal hsematocele, oi* ha^matocele o^ the tunica 
vaginalis, is l)y far tho most common form, and is generally 
caused by some injury. In a few cases, however, no history 
of traumatism can be obtained, and some writers are of 
opinion that it is tluiri of iidlammatory origin, the blood 

Kk;. 137. 



S(U'ti()n lliroiij^h ,\ I Iirniatocrh*. 'I'ho ciivity of the tunica 
v:igin;ilis is lilird with l)re;ikini>^ down clot. 'I’lie testis, wliieh 
h:is lM?en cut open, is (juite healthy. 

being supplied by exudation from newly developed vessels 
which vascidarise the products of inilauimation formed on 
the inner surface of the tunica vaginalis. Ha»matocele may 
also complicate new growths. 

Iljematocele may (K*c\ir as an uncomplicated condition, 
but is much more often seen in connection with vaginal 
hydrocele. In tho hitter case, the effusion of blood may 
result from t.ipjting, the trocar injuring one of the vessels 
ramifying over the distended serous membrane, or 
puncturing the testis. When there is no evidence of either 
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of these mishaps, the haiiuorrluigo is attributed to the 
giving way of one of the vessels on the tunica vaginalis as 
the result of the sudden withdrawal of pressure by evacua- 
tion of the hydrocele fluid. Independently of tapping or 
of hydrocel®, a blow may result in eflusion of blooil and tlie 
forina-tion of a luematocele. 

The fluid in lucmatoceles varies mucli in (piality and 
consistence. When the blood is mixed with liydrocele iluid, 
the colour is lighter in proportion to the amount of dilution. 
In recent cases not complicated by hydrocele, the luenia- 
tocele contains pure blood. The longer the blood remains 
the more alteration does it undergo, though it is sometimes 
spontaneously absorbed. 

If fibsorption does not occur, the i‘ed corpuscles break 
up, and their colouring matter becomes diirused, the serum 
is partially absorbed, and the remaining fluid becomes dark 
chocolate-brown, or black, and sometimes thick and syrupy. 

The fibrinous constituents of the blood coagulate, and 
form clots, which, though at first soft and re<l, after a time 
become firm and of a yellowish or opaque-white colour. 
The most firm ami fibrinous clot is always next to the serous 
membrane itself, and the more’ granular, friable, and darkm* 
coagulum is found in the centre of the ha'inatocele. The 
clot is always most abundant on the parietal layer of the 
serous meml^rane ; and the latter is, in addition, gradually 
thickened by the formation of fibrous tissue in its walls, to 
which after many years calcareous matter may be add(Ml. 
The testis is always healthy, though sometimes llattened by 
pressure. 

Hasmatocele of the cord may bo either diflused or 
encysted. The difliised hiematocele is simply an extravasa- 
tion of blood in the cellular tissue of the part, and the 
encysted variety is nothing more than an encysted hydro- 
cele of the cord into which luemorrhage has occurred. lioth 
are rare. 

Encysted hsematocele of the testis originates in an 
effusion of blood beneath the tunica albuginea, whilst the 
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name of parenchymatous hsematocele has been applied to 
effusions of blood in the substance of the gland itself 
resulting from injury. 

VARZCOCSM. 

A varicocele is a varicose enlargement of the veins of the 
pampiniform plexus, and is of exc.eedingly common occur- 
rence. It originates usually about puberty, and is more 
frequent in flabby, feeble, and lethargic subjects than in the 
strong and vigorous. 

The frequency with which the spermatic veins are the 
seat of varicose enlargement is to be explained by their 
pendulous position, their want of muscular support, their 
length, and the paucity of valves. Varicocele is more 
common on the left side than on the right — a clinical fact 
which is partly accounted for by the somewhat greater 
length of tho left spermatic vein, but is also supposed to be 
induced by tho pressure of a loaded sigmoid flexure, and 
by tlie fact that the left spermatic vein opens into the 
renal vein at right angles to the blood-current, whilst the 
vein on tho right side enters the cava obliquely, and empties 
itself in tho direction of tho blood-stream. 

Tho affected veins show all tho appearances typical of 
varicosity, being elongated, tortuous, dilated, and pouched. 
In some cases tho distension affects the venules in the 
hilum testis, and in other cases the disease is complicated by 
thrombosis or phlebitis. 

The testis on tho aUbcted side, if one side only be 
involved, is sometimes softer and a little smaller than its 
fellow. There is no reason to believe that the pressure of 
a varicocele ever causes atrophy of tho testis, but it is 
probalde that, when the varicose condition appears before 
puberty, it may interfere with the proper development of 
the gland. 



CHAPTER LIII. 

DXSZSASSS OF THE FEMAXiE ORGANS 
OF GENERATION. 

THS VUXiVA AXTB VAGIUTA. 

Congenital deformities of these parts are in their slighter 
degrees by no nieajis uncommon. TJie hymen, instead of 
being a crescentic fold of membrane, or a diapliragm with 
a central perforation, sometimes for;..s a complete 
septum across the vaginal orilice. Until puberty is 
reached, such a condition often 2>asses unnoticed, but when 
menstruation commences the menstrual iluids are neces- 
sarily retained. If the hymen is slight and frail, it may 
give way before the [irossiiro of the retained matter; more 
often, however, it is stretched, and bulged outwards 
through the labia, forming a cystic swelling, which in some 
cases, by compressing the urethra, interferes with the 
passage of urine. 

Division of the vagina by a longitudinal so^itum into 
two cavities is a rarer malformation, and is usually associated 
with a bicornuate or double uterus. Occasionally the 
vagina is absent, and in most of those cases the uterus and 
ovaries are also undeveloped. 

Hypertrophy of the labia or clitoris is in some 
cases the result of elephantiasis ; in others, of chronic 
mdema or inflammation, but is sometimes a^iparently 
idiopathic. 

Inflammation of the vagina has already been mentioned 
in connection with gonorrhcea, and noma vulvie has been 
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included in the chapter on Gangrene. Vulvar abscesses, 
however, occur independently of venereal disease, and 
apparently originate in many cases in the sebaceous glands 
which are found in this situation. Warty growths and con- 
dylomata are generally the result of irritating discharges 
from the vagina, and, though often venereal, are not neces- 
sarily so. 

Cystic tumours of the labia are sometimes of sebaceous 
origin, but in other aises originate from contusions or com- 
pression during labour. Such cysts come under the head 
of “ haunatoma,” and contain dark, thick blood ; they some- 
times attain a very considerable size. 

Innocent tumours of a more solid nature are usually soft 
fibromata. They grow slowly, are generally pendulous 
and peilunculatod, and so soft as to give to the touch the 
feeling of fat or fluid. Papillomata are also by no means 
uncommon on the labia or clitoris, and may attain a con- 
siderable size. They are not necessarily of venereal origin 
tlmugh this is often the case (see pp. 144 and 185). 

Tlio most common malignant growth of the labia is 
epithelioma, and in this situation such tumours grow 
with considerable rapiility. They often extend locally to 
the bladder or rectum, and cause secondary gro^^th in the 
inguinal and pelvic glands, and inoie i-arely in the visceia, 

TUIUOURS OF THS UTSRUS. 

Fibro-myoma or uterine fibroid is the most common 
new growth of the uterus. There aie three chief varieties, 
named according to their respective relations to the tissues 
forming the uterine wall — (a) sub-peritoneal ; {b) intramural 
or interstitial ; (c) submucous. 

The sub-peritoneal tumours usually spring from the 
fundus, and grow — covered only by peritoneum and some" 
times by a thin layer of uterine tissue — towards the perito- 
neal cavity. Tliey are more slow in their growth than the 
other varieties mentioned, and often cause no symptoms at 
all. Occasionally, however, they induce slight peritoneal 
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effusion, and may contract adhesions to the intestines, 
ovaries, &c. 

Tlie intramural tumoni^s grow in the substance of the 
uterine wall, with which the softer varieties ap})ear to bo 
directly continuous, tlie harder tumours being often com- 
pletely eiica*psuled. They frecpiently cause considerable 


Fig. 138. 



hypertrophy of the uterus, induce severe metrorrliagia, and 
are often multiple. 

The submucous growths extend towaifls tlie uterine 
cavity, and tend to become pendulous or pedunculated. 
Like the intramural tumours, they cause uterine enlarge- 
ment and haemorrhage, and, in addition, by their pressure 
may cause sloughing of the mucous membrane which covers 
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them. In such cases the growth itself may slough and be 
cast off. 

Fibro- myomata of all kinds appear to owe their origin to 
anything which causes prolonged congestion or irritation of 
the uterus, and occur especially in women who have not 
passed the climacteric. During the involution of the organ 
after pregnancy, these growths not uncommonly undergo 
spontaneous absorption. After the menopause, not only 
do they usually cease to grow, but they also share in the 
atropliic changes whicli arc in progress in the uterus after 
this period of life. 

Fibro-inyomata differ somewhat from one another in 
their naked-eye a[)pearance, for the more muscular tissue 
they have the more soft, red, and lleshy is their cut surface; 
whilst the more (il)rous they arc the Avhiter and denser are 
they on secttion. 'I’liey are also liable to undergo various 
degenerative changes. In old people they are always very 
tough and iibrous, and in many become converted into 
calcareous masses. Loss commonly, cysts are formed in 
their interiors and occasionally attain a grcjat size. 

On microscopical examination, a fibro myoma, as its name 
implies, is found to bo composed of a mixture of fibrous 
tissue and involuntary muscle fibre, these being combined 
in varying [iroportions, * 

Mucous polypi commonly grow from the mucous 
lining of the cervix or os. They are usually multiple, very 
vascular, and consist of simple pediincidated outgrowths 
of the mucous momhraiies from which they spring. They 
may he myxomatous or glandular, but usually show both 
these varieties of tissue. 

Malignant tumours of the uterus may be either car- 
cinomata or sarcomata, and of these the former appear to 
bo by far the most common. 

Carcinoma may be columnar-celled, spheroidal-celled, 
or of the epitheliomatous or squamous-celled variety, the 
columnar-celled growth being the most common in the body 
of the uterus, while in the cervLx the squamous-celled type 
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is the rule, since the vaginal portion of the cervix, where 
these growths most commonly originate, is covei^ed by 
stratified squamous epitheliunu These tumours possess the 
same microscopical structure as similar tumours in other 
parts of the^body. According to the quantity of their 
fibrous stroma, they are either dense and scirrhous, or soft 
and medullary. They commonly originate in the cervix, 
but may spring from the fundus of the uterus. Extending 
towards the uterine cavity on the one hand, tliey cause a 
foul discharge, with much haunorrhage, and, growing 
towards the peritoneum on the other, they infiltrate the 
uterine ligaments, extend to the bladder or rectum an<l 
cause fistulous communications, contract adhesions to the 
abdominal organs, or induce acute peritonitis. They com- 
monly cause glandular infection, and may l)ccomo dissemi- 
nated in the viscera. It is, however, to be noted that 
carcinomata originating in the upper part of the cervix are 
more prone to invade adjacent tissues and to altect the 
glands at an early stage, than are the growths which start 
in the fundus of the uterus or in the vaginal portion of the 
cervix. Epithelioma is usually described as occurring in 
two varieties — one originating usually in the mucous lining 
of the cervix, accompanied by but little warty growth, 
causing a general infiltration of the uterine tissue, and 
ulceTating at an early stage; the other commencing at the 
os uteri, beginning as a papillomatous, warty, or cauliflower 
growth, and often attaining a considerable size before 
ulceration begins. In either case extension to the neigh- 
bouring viscera, with foul discharge and glandular affection, 
is the usual se<piol. 

Sarcomata of the uterus have not been yet sufliciently 
observed to allow of any general rules being formulated as 
to their mode of growth or natural history. 

TUMOURS or TBS OVARZS8. 

Ovarian tiimours are either cystic or solid, and many of 
them are cystic with solid growths. 

2 I 
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Ovarian cystomata are believed to originate either in 
Graafi«an follicles (perhaps also sometimes in corpora lutea) 
or in the hilum of the ovary, from the tubules of the 
paroijphoron, and it is usually held that the character of 
the tumour varies with its point of origin.^ The papilli- 
feroiis cyst is considered to arise in the hilum, and the 
multilocular proliferous cyst from the ovarian parenchyma. 
It is doubtful whether this sharp distinction can be abso- 
lutely maintained, for tumours occur which present the two 
types of structure in different parts. This is, however, 
exceptional, and the two types require separate description. 

Multilocular proliferous cysts are the commonest of 
ovarian new growths. The simplest type, in theory, is a 
simple cyst lined by cubical epithelium, such as might arise 
from dilatation of a (Iraafian follicle. In practice this is 
hardly ever seen except in general cystic degeneration of 
the ovary. Even in small cysts, microscopic examination 
of the cyst wall reveals secondary cysts of minute size 
enclosed in the thickness of the fibrous wall, and lined by 
an epithelium similar to that of the primary cyst, from 
which they are supposed to arise by a process of invagina- 
tion. In more advanced cases, such as are usually seen, 
the secondary cysts are prominent, and have themselves 
given vise to tertiary cysts. As the tumour increases, the 
septa between the larger cysts may be absorbed, and thus 
arises a growth consisting of an immense number of cysts 
of all sizes, witli partial intercommunication, but, as a rule, 
with no solid intracystic growths. Such tumours may 
attain an enormous size, oven exceeding a hundred pounds 
in weight. The fluid in the cysts may be thin, albuminous, 
and watery, but is usually thick, viscid, and often dark in 
colour and colloid in character. These tumours are patho- 
logically innocent, but,, from their tendency to constant 
growth, they kill the patient unless they are removed. ‘ 
Papillomatous cysts are also common, and may be 
unilocular or multilocular. Their characteristic feature is 
the presence of solid intracystic growths. In the simplest 
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type a mere local wartiness is seen on the inner surface of 
the cyst wall, and on microscopic examination this is seen 
to be due to ingrowths of fibrous tissue covered by a single 
layer of* columnar epithelium such as lines tlie cyst else- 
where. As a rjide, the intracystic growths are more conijdex 
in character and of definitely glandular type. The in- 


rio. 139. 



Section from a l^ipilliferous Ovarian Cystoma, showing the 
glandular arrangement of the intracystic growths. — Micro- 
pliotograph x 50 diam. 

growths show a central branching axis of loose librous or 
fibro-myxomatous tissue, clothed by well-formed columnar 
ciliated epithelium, which may be disposed in several layers, 
and usually exhibits goblet-cells actively secreting mucus. 
The complex nature of these intracystic growths is seen in 
the annexed illustration (Fig. 139). Exceptionally such 
growths may penetrate the cyst wall and appear on its 
peritoneal surface, and even, by implantation, grow else- 
where on the peritoneum, without exhibiting truly malig- 
nant characters, for it is well authenticated that these 
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secondary growths may sometimes disappear after the 
removal of the primary tumour. A cyst of this kind, 
with glandular intracystic growths, is known as an 
adeno cystoma or cystic adenoma. But, as m other 
forms of adeno cystoma, it not very rarely happens th.at the 
boundary line between innocence and malignancy is over- 
stepped, and truly canc.erous intrjicystic growths arise which 
may give rise to genuine metastases. The histological 
structure of thes(3 cancerous intracystic growths is that of 
adeno-carcinoma elsewhenj; there is none of the regularity 
of arrangement and perfection of structural detail which is 
seen in the innocent adenomatous growth ; on the contrary, 
the epithelial proliferntion is irregular and atypical, and the 
resulting tumour consists of numerous small cavities of 
various shapes, lined by an irregular epithelium, often 
heaped up liere and there into solid masses which project 
into the cavities, and may almost fill them. The support- 
ing stroma is much less evident than in adenomatous 
growths. 

In ivire instances an ovarian cyst may become sarcomatous. 
All these varieties of cyst are liable to secondary changes. 
I^hey frocpiently inllame, and may contract adhesions to 
neighbouring abdominal viscera or to the parietes. They 
may even suppui-ate, but this is not common except in the 
case of dei nioids. I hemorrhage may occur into them, or 
they may become strangulateil by twisting of the pedicle, 
which leads to necrosis jus well as luemorrluige. 

Dermoid cysts are met with in the ovary more com- 
monly than in any other sitmition. Like similar tumours 
in other pjirts, tliev jire lijiblo, Jiftor long periods of 
(|uiescenco, to hike on active growth. I’lie cyst wall is 
lined by a stratified sr|u.'imous epithelium, usually sliowing 
sebaceous ghinds, the secretion from which fills the cyst as 
a fatty nmterial. In this fat are embedded, as a rule, 
numerous hairs, which spring generally from certain areas 
on the cyst wjill. In other cases tooth may spring from 
the wall, sometimes attached to bony plates. Dermoid 
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cysts, though they may .attain considerable size, are coni- 
monly mucli smaller than the ordinary ovarian cysts. 

Parovarian cysts^ or cysts of the broad ligament, are 
held to develop from the obsolete tubules of tlio parovarium 
lying between the Layers of the broad ligament : they do 
not develop in tlie ovary itself. They are single, and con- 
tain a cleai; watery Iluid of low s[)ecitic gravity : they do 
not exhibit solid ingrowths. 

Solid tumours of the o\ ary are not by any means so 
common .as cystic tujnour.s. They may be innocent or 
malignant, and they generally more or less retain the shape 
of the ovary. Fibroma is one of the commonest forms met 
with: it may consist of ordinary adult fibrous tissue, but 
at other times the tissue is more embi yonic? in chai’acter, .and 
shows abundant spindle c;ells rc^semlding those of the normal 
ovarian stroma. Thus, in virtiuj of its ovarian origin, it 
may simulate a structure which (‘Isewliere would bo deemed 
fibro-sarcomatous, ilmugh its clinical cbaraclcas are entirely 
innocent. Fibro-myoina .also occurs. The malignant solid 
tumours of the ovary .are sarcoma and cai cinoma : bot h are 
rare as primary growths. Sarcoma is usu.ally of tlie sjnndle- 
celled variety : carcinoma is usually of the soft or medullary 
ty[)e. Endothelioma has been described. All these solid 
tumours of the ovary m.ay develop secondary cysts in their 
interior. 



OriAPTER LIV. 

mSSASSS OF TKB BZISAST. 

Diskasks of tho breast are infinitely more common in 
women than in men, the mammary gland in the latter 
being in a rudimentary sbite. It must be understood, 
therefore?, that tho following elescription of diseases of tho 
breast refers, unless tlie contrary be expressly stated, solely 
to the female breast. 

XXrribAMMATZOXir axd absczsss. 

The liypei-aMiiia and irritation pi'oduced by suckling are 
the most common causes of acute inflammation of the 
breast. Most (tases occur either soon after pregnancy or 
when suckling has been unduly prolonged to some twelve 
months or more. 

In the slighter cases the nipple and areola alone are 
aHectcd, the skin covering them becoming at fii'st red and 
swollen, and afterwards eczematous, excoriated, and raw. 
Cracks or fissures also form, and definite ulcers may be 
developed. Sometimes the inflammation terminates in the 
formation of a small superficial abscess in the areola or 
neighbouring subcutaneous tissue. 

In another class of ciises the gland tissue itself is involved 
in the inflammatory process, which appears, in some cases 
at least, to extend from a cracked and fissured nipple. A 
single lobule only is at first implicated, and in its substance 
pus may collect, whilst the i*est of tlie gland I'emains 
unaflecfted. If not treated, however, by early and free 
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incision, the pus soon makes its way to other lobules, and 
before it obtains an. exit through the skin, becomes more 
or less diffused. In consequence of the fascial prolongations 
of the gland capsu4e, a single opening now will not suffice 
to give readjr exit to the matter, and incisions have fre- 
quently to bo made into each of the lobules implicated in 
the suppuration. 

The cellular tissue behind the breast is less fv(>qnently 
the seat of suppuration than tlie nipple or the gland itself. 
When pus forms in this situation, it pushes the whole 
breast forwards and makes its way to the suiface at the 
lower margin of the mamma. 

CHronic abscess may also develop in the breast, and 
like the more acute inflammation, is generally the secpiel of 
parturition or of a miscjirriage. The pus is often sur- 
rounded by a considerable amount of fibrous tissue, and, if 
it bo placed in the deeper parts of the gland, may closely 
simulate a solid growth. 

Tubercular disease of the breast is occasionally met 
with, but is by no means common. In its earlier stages it 
may be confounded with simple chronic inflammatory 
disease, or even with a true new growtii, for the tumour 
which it forms is often localisetl ami ill-defined. In its 
later stages cjiseation, softening and chronic suppuration 
occur, and thus arise fistulous openings and sinuses which 
continue to dischaige pus and may extensively disorganise 
the breast. Under the microscope the actual tubercles are 
usually recognisable without difficulty amongst the acini of 
the gland, though often obscured by purulent infiltration. 
Although uncommon in the human subject, tubercular 
miistitis is a vrell-known affection in cows, and it has been 
amply proved that tubercle biicilli are, in such cases, liable 
to be present in the milk. This danger must not be lost 
sight of in the disease in women. 

S3rpbilitic disease of the breast-tissue itself is of 
extreme rarity, though a primary chancre is sometimes 
seen on the nipple. It takes the form of a gummatous 
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mastitis, which does not essentially differ from gummatous 
diseavse in other situations. 

Chronic interstitial mastitis is a form of inflamma- 
tion of the In-east which is seen most ctfmmonly in women 
who have passed the climacteric. It is generally confined to 
one or two lobules of the gland, and is chamcterised by the 
formation of much fibrous tissue, with consequent indura- 
tion, thickening, and nodulation f)f the mammary substjince. 
On section, the affected lobules are found to be more white, 
fibrous, and dense than the remainder of the breast, whilst 
a microscopical examination shows infiltration with leuco- 
cytes, form.ation of fil)rous tissue, fatty degeneration and 
destruction of the epithelium, and slight dilatation of the 
ducts and Jicini in the form of minute cysts. This condition 
not only simulates scirrhous cancer, but is occasionally the 
precursor of a (carcinomatous growth. 

Paget’s disease of the nipple is the name given to a 
peculiar form of eczema limited at first to the nipple and 
areola, .and characterised by its obstinate resistance to all 
treatment, its tendency to ulcerate, and its liability to 
be succeeded by the development of carcinoma. 

The areola is at first bright red and inflamed, the epithe- 
lium subsequently peeling off in branny scjiles and leaving a 
raw surface, from which exudes a w.atory disch.arge, which 
tends to dry and form sc.ales. From the commencement 
of the disease the affected pai’ts are much more red and 
congested tliaii are eczematous tissues. After a time, 
ulcerfition succeeds, extending to,juid destroying the nipple 
in many cases. 

The nature of the prixjess h.as been carefully described by 
Mr. Butlin ; and in thirteen bre:ists which 1 have myself 
examined I have found ‘very nearly the same conditions 
that were seen by him. 

The process originates in an inflammation of the derma, 
with small cell exudation beneath the epithelium. The 
latter, in its turn, is implicated, its cells being loosened 
from one another by fluid exudation, and finally cast off. 
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The derma being exposed, the inflammatory process ad- 
vances more rapidly, and proceeds to the formation of pus 
and the destruction of the true skin. The inflammation 
now extends along the ducts, causing their ej)ithelial lining 
to proliferate, the cells sometimes collecting in masses, 
which fill the tubes. Following this, there is a. tendency 
for the epithelial cells in the acini or ducts to grow out into 


F'k;. J40. 




X " 






Skin from " IVigcl’s Disciiso” of the Nipple, showing the 
large vacuolated cells in the epidermis. 


the surrounding tissue and to take on cancerous growth, an 
event which is generally preceded by inflammatory changes 
in the connective-tissue stroma of the mamma, indicated by 
exudation of leucocytes and fibrous thickening. The can- 
cerous growth is sometimes directly continuous with the 
nipple, but is more often quite .sepaiate from it and placed 
deep in the breast. It is u.sually a spheroidal-celled scir- 
rhous carcinoma, though columnar-celled tumours have 
been described. 

A microscopical examination sliows in the epidermis 
numerous round or oval vacuolated cells, which are most 
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numerous in the superficial layers of the epithelium. The 
appearfinces presented by these cells are of constant occur- 
rence in the disease. 

Paget’s disease must not be confused with an eczematous 
condition.of the nipple which is sometimes seen as a aeqml 
to a cfincerous growth, and which appears to result from 
some irritating dischaige from the ducts. 

Hypertrophy of the breasts^ in the true sense of the 
term, is very rare, but cases liave been recorded in which 
the gland lias attained many pounds weight, and has, on 
account of its weight, required amputation. Most hyper- 
trophied breasts owe much of their size to the presence of 
numerous (ibro-adtinomatous tumours. 

Galactocele is the name given to a cyst of the breast 
containing milk. It <levelo[)s in connection with lactation, 
and is supposed to originate in rupture of one of the milk- 
ducts. Such a cyst may contain a pint or more of fluid, 
which in some cases is entirely absorbed. In otlier cases 
tlie fluid is reduced to a caseous pulp, occasionally gives rise 
to suppuration, and is discharged together with the pus. 
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TUMOURS or THE BREAST. 

Tumours of the breast are commonly of a mixed nature, 
containing both connective-tissue and epithelial elements. 
It is not, therefore, possible to classify them under either 
the connective-tissue or epithelial ncnv growths. The 
classification of these tumours is made still more dilliculr/ 
by the fact tliat they are often complicated by cysts ; 
nevertheless, their structuie is generally perfectly clear. 

ADEirOlICA, ABEirO-FZBROlIKA, ABEKTO-SARCOXICA. 

These arc the names given to a class of mammury 
tumours which all contain a certain amount of breast 
tissue embedded in a fibrous or fibro-sfircornatous matrix. 
The pure adenoma is very rare if the name is strictly 
linnted to tumours composed throughout of tissue such as 
is found in a lobe of the normal mamma. 1 have seen 
only two exiiiuples amongst a large number of mammary 
growths. They were yellowish-white in colour, soft, lobu- 
lated, and encapsuled, and, on section, showed, under tlie 
microscope, numerous ducts and acini embedded in a 
fibrous matrix. The only point in which their structure 
differed from that of a normal breast was that the gland 
tissue was irregular in the manner of its ariangemcnt. 

Adeno-fibromata are the growths which are commonly 
spoken of as “chronic mammary tumours/* although this 
name is used very loosely, and is also applied to many of 
the adeno-sarcomata as well. The adeuo-fibroma is the^ 
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commonest of breast tumours. It is generally single, 
movable in the mamma, lobulated on the surface, encap- 


I'lG. 141. 



Adctiomji of tiu' lirciisl. tumour dot s not in:iUTi:ilIy 

din'er from normal breast (issut\ (/; iss, A.) 

suled except in its dt^eper parts, where it is commonly 
continuous with the surrounding gland ; on section, it is 
found to be iirin, white, and librous, and to exude a little 
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Fibre adenoma of the Urciist. The glandular tissue, is 
badly developed, and is iuingletl with much fibrous tissue. 
(Zeiss, A.) 


viscid fluid. Microscopical examination shows a stroma of 
fibrous tissue, in which, in typical specimens, but few con- 
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nective -tissue cells are found, mixed with a variable amount 
of gland tissue. In some cases the gland tissue is exceed- 
ingly scanty, not more than one or two* acini appearing in 
a single held of the microscope ; in others, as much as a 
quarter or a^ third of the growth is composed of glandular 
elements. The acini and <hicts are usually not well formed, 
the lumen of the tubes, as well Jis their outline and limit- 
ing membrane^, being ill-defined, and their epithelial cells 
small and more numerous than natural. (Sc(‘. Kig. 142.) 

Adeno-sarcomata are not sei)arated by any hard-and- 
fast line from the adenodihromfita, there )»oing all giades 
of intermediate growth. An adtuio sarcoma resembles an 
a<leno-fibroma in its encapsulation and its lohul.ited sur- 
face, but is softei*, less fibrous, and more gelatinous on 
section. ]\Iicroscopical examination shows a stroma- com- 
posed of delicate fibrous tissue, containinir numerous oval 
or spindle colls mingled with a good deal of homogeneous 
mucoid material and a few branched or stellate cells. In 
the midst of this complex stroma is embedded gland tissue, 
such as has already been described as occurring in the 
adeno-fibroniata. 

CYSTIC ABEirO-FXBROXIZA ARX> CYSTIC ABEWO- 
SARCOMA. - SERO-CYSTZe TUMOURS. - PROXiZ- 
FEROUS CYSTS. 

In many of the adeiio-fibromata and adeno-sarcomata, 
cysts develop from the mammary acani and ducts. These 
vary greatly in size in diflerent tumours and in different 
parts of the same growth. In many tumours which to 
the naked eye are ap})ai*ently not cystic, the microscope 
shows that here and there throughout the sc^ctions the 
acini and ducts .are distended, and form irrcguljir cfiviiies 
or spaces, in some places elongated .arid slit-like, at other 
parts more rounded or ovjil. In other tuiiifiurs, cysts of 
all sizes, some a couple of inches in dhuneter, fire found, 
filled with serous or mucoid fluid, and containing in most 
cfises a certain amount of solid growth. The cysts are, 
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lined by one or more layers of short columnar or sphe- 
roidal epithelium, though in many cases where the cavities 
are large the epithelial lining is very liable to separate 
during the manipulation necessary for the preparation of a 
microscopical section. , 

Cystic adeno-fibromata and adeno-sarcomata have long 
been known as the ‘‘ sero-cystic tumours of Brodie,” and 
under that heading growths of very difierent structures 
have been classified. 1'hese tumours are generally of con- 
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r'ibrcvatUmoMia of iho UriMSt with Cysts. The cysts are 
(Irvolopcd IVoin tlic iiuiinmary .acini, and are lined by 
cpitlielniin. {/eiss, A.) 

■sitlerablo size, and may attain sevei-al pounds in weight. 
Their surface is bossed, the cysts presenting themselves as 
rounded swellings of various dimensions. Their consistence 
is unequal ; elastic or lluctuating in some parts, they are 
solid in others. A section liberates a certain amount of 
•clear or slightly blood-stained serous or mucous fluid, and 
shows that the tumour as a. whole is encapsuled. The solid 
portions of the growth are either white and fibrous, or 
pinkish, fleshy, soft, mucoid, or gelatinous. The cysts in 
some cases sre chiefly filled with fluid, in others they 
contain nui^es of new ^*owth, and are then named 
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“ proliferous.’* The solid growth, however, is not roiilly 
within the cyst ciivity, although to the naked oye.it may 
appear to be so. It is simply a part of the new growth, 
forming the bulk of the tumour, which has invaginated the 
cyst wall in front of it, and tlirust it into its own cavity. 
The protruding injiss is always covered l)y the epithelial 



Kihro sarcoma of thr Hntast with C'ysts (.Si *ro- cystic 
Discasef. The cysts are lined by epithelium. 'Mk' new 
growth springs from the connective tissue of the niamm.i, 
and se«cral processes of it have extended into the cavity of 
the large central cyst, and partly filled the latter. 7'liesc 
intracystic growths arc covered by the epithelium lining the 
cyst. (Zeiss^ A. ) 

cells which line the cysts, and does not penetrate or f ungate 
through them. 

Microscopical examination shows that in the cystic adeno- 
fibromata the growths have the same structure as the 
adeno-fibromata, which are uncomplicated with cysts ; 
similarly, the cystic adeno-sarcomata have that of the 
adeuo-sarcomata without cysts. Many of the so-called 
“ chronic mammary tumours ** are simply proliferous cystic 
tumours on a small scale. 

The clinical course run by the tumours above 
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mentioned differs according to their structure. The solid 
growths, whose structure is chiefly fibrous and glandular — 
the adono-fibromata — develop in young women, and are 
most common between the ages of seventeen and twenty- 
seven. They grow slowly, and never attain a great bulk, 
being seldom larger than a walnut. They do not affect the 
lymphatic glands or implicate the skin, and are generally 
freely movable in the ])reast. Tn most cases they do not 
cause severe pain, and are not tender, tliough some few of 
them are so painful as to have ac(piired the name of “ pain- 
ful mammary tumours.” These do not differ in their 
structure from the [)ainless growths. 

The adeno-sarcomata grow more rai)idly than the 
adeno-fibromata, .and attain a greater size. They are softer 
than the latter, but do not implicate the tissue outside the 
breast or involve the lymphatic glands. Clinically as well 
as structurally tliey are not definitely separated from the 
more fibrous growths. 

The proliferous cystic tumours <aro generally seen 
in women somewhat older than those in whom the solid 
growths usually occur, but, like the latter, their clinical 
course depends on their structure. If the intracystic 
growths and the stroma of the tumour be fibrous, several 
years may elapse before the patient applies for relief, and I 
have seen breasts removed in which the swelling had existed 
as long JUS six or seven yejivs. When, however, the stroma 
is sarconiJitous the rapidity of increase is vastly grejiter, 
and is in pro})ortioii to the jibundjince of the cell-growth 
and the absence of fully formed fibrous tissue. The brejxst 
in bad cjises may double its siz<^ within six or eight months. 
The more sarcomatous the tumour, the more likely it is to 
implicate the skin, which in these cases is destroyed rather 
by pressure than by infiltration, and allows the protrusion 
of a bleeding mass which soon ulcerates from exposure, and 
discharges pi\s mixed with blood-stained fluid from the cysts. 

Before the skin is involved, a brejist containing a pro- 
liferous cystic growth presents a very irregular outline, the 
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surface being raised so as to form rounded swellings of 
various sizes which correspond to tho cysts above described. 
A serous blood-stained discharge is often noticed to exude 
from the nipple, and can be increased by pressure. This 
results from coiiirnunication existing between one of tho 
milk ducts and a cyst containing Iluid. However large a 
size the proliferous growths accpiire, they practically never 
implicate the lymphatic glands, and only a tew of the more 
sarcomatous oii(\s become disseminated. 

Fibrous tumours unmixed with any gland tissue are 
rare, and do not difler materially from tlie adeno-libromata. 

Sarcomatous growths, solid throughout, and containing 
no gland tissue, are more common than the pure libromata, 
but are still of comparatively rare occurrence. Round, 
oval Jiiid spindle-colled sarcomata have been seen in the 
breast, and here, as elsewhere, the roiiu'* -celled growths 
develop more rapidly and show a gieater tendency to 
disseminate than do tho spindle-ct!*llod tumours. The 
axillary glands are very rarely involved. 

Cartilaginous and bony tumours of the breast are 
very uncommon, there being only about half a dozen cases 
on recjord. Jn several of these also the cartilage or bone 
was merely a part of a growth which was otherwise sarco- 
matous. 

Cysts of the breast are usually divided into retention 
cysts and serous cysts. 

Retention cysts are formed by distension of the 
mammary acini and ducts. They may be either single or 
multiple, but the latter is the more common form. They 
are frequently seen in elderly women in whom the breasts 
are undergoing atrophic changes, and are then sometimes 
called “ involution cysts,” but they may occur at any period 
of life. Their size varies much ; in some cases they are 
quite microscopic, in others they contain five or six ounces 
of fluid. The latter is in some cysts quite clear and watery, 
in others blood-stained, thick, and viscid. The tension 
inside the cyst is occasionally so great that when the latter 

2 K 
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is sitiinted in the deeper parts of the mamma it simulates 
a solid tumour. 

Microscopical examination of different specimens shows 
all stages of development from the mammary tisSue, the 
cyst-wall being formed of fibrous tissue lined by epithelium, 
which is either splieroidal or columnar according as the 
cyst has developed from an acinus or a duct. The larger 
the cyst the more llatteiied is its epithelial lining, and the 
greater tendency is there for the latter either to become 
quite fiat or to be shed. Tims it is common to find cysts 


Via. 145 . 



Portion of a Papillomatous Infjrowlh from a Duct-papil- 
loina of llic IJrcast, It comists of a delicate stroma of con- 
nective tissue covered by columnar epithelial cells. (Zeiss, A. ) 

which tire lined in part by llattened epithelium, which in the 
rest of the circumference is absent. 

In sonu^ 1%‘ises papillary growths of a bright red colour, 
like minute raspberries, grow from the cyst-walls. They 
are composed of a very delicate connective tissue with thin- 
walled blood-ve.ssel.s covered by epitlielium, and are very 
liable to bleed. 

In cases of cysts conttiining these papilhe, I have seen 
considerable discharge of blood-stained fluid from the 
nipple. They grow especially in those .cysts which are 
formed by distension of the ducts. (See Fig. 145.) 

Serous cysts of the breast are supposed to be formed 
by distension of a connective-tissue space or lymph space 
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with serous Iluid. There is really no proof that cysts are 
formed in this way in the hre;ist, and it has never been 
explained why such cysts should be so common when they 
are assgeiated with the connective tissue of the mamma, 
whilst in other parts of the body they aie only ver}'^ I’ai tdy 
found as now formations. L myself am of the opinion that 
the so-called serous cysts are really formed by the distension 
of acini, and that the failure to lind an epithelial lining 
results either from the cells of the latter having become 
extremely flattened, so as to resemble endothelium, or 
having been shed as alrea<ly descrilxid. J\ly reason for 
arriving at this conclusion is, that an examimition of many 
cystic breasts has shown me all stages between cysts lined 
by typical glandidar epithelium, and those in which no 
such lining could he demonstrated. 

CARCXN’OMA. 

Sphcroidal-celled carcinoma is met with in tho breast in 
.‘ill its varieties — scirrhous, encephaloid, and colloid, but of 
these the first is infinitely tho most common. 

Scirrhous carcinoma is most often ol)servcd in 
women over forty, but is occasionally seen in patients 
younger th.an this by some eight or ten years or more. 
It usually commences as :i hard rounded lump, which is 
movable and painless — conditions which are very commonly 
considered to be incompatible with malignancy, but it is 
therefore .all the more necessary to bear them in mind. As 
the lump increases, it becomes rough, irregular, and nodidar, 
more evidently hard, and less movable. When the tumour 
approaches the skin, it commonly causes the latter to 
become dimpled or puckered, and at a later date widely 
adherent. At the same time, or sooner, the nipple is 
commonly retnicted, and round hard nodules, the size of a 
pea, or smaller, may develop in the derma. The affected 
skin soon becomes red, shiny, and often mdematous, finally 
ulcerating at one spot, and allowing tho protriision of a 
bleeding mass of cancer. The tumour, however, extends 
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not only towards the surface, but also to the deeper parts, 
infiltrating the pectoral muscles, fixing the. breast so that 
it becomes perfectly immovable, and even extending down 
to the ribs themselves. At an early period the lymphatic 
glands in the axilla become enlarged and hard, the glands 
above the clavicle following suit as the disease progresses. 
The masses formed by the cancerous lymphatics some- 
times attain a great si/e, and, by infiltrating the axillary 
nerves, m.ay caiisci the patient intense pain. CEdema of 

Fig. 146. 



Suction of a Hreast witli Scirrhous Carcinoma. The 
^rowtli inliltratcs the fat, and has caused retraction of the 
nipple. (l^'roin a specimen in St. Thomas’s Hospital 
Museum.) 

the arm is often iuoduced by their pressure on the main 
vein. 

By the time the skin has given way, find the axillary 
glands are enlarged, the patients hetilth atso fails, emacia- 
tion being sometimes very rapid. Death may result from 
exhaustion caused by pain and tlischarge of blood and pus 
from the ulcerating mass, but it is often the result of other 
complications. One of the commonest of these is pleurisy, 
a condition very readily accounted for when we consider 
that, by the time that the tumour has penetrated the 
pectoral muscle, but little intervenes between it and the 
pleura. The latter may be involved either by direct 
extension of the growth, by infection through the 
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lymphatics, or by secondary deposit. A fatal termination 
may also result from secondary growths in internal organs. 
The viscera most commonly affected are the liver and lungs, 
but I have myself seen cases in which all the viscicra in the 
abdomen an(^ thorax were involved at once. Growths in 
the bones also are by no means uncommon, and are fre- 
quently very insidious, perhaps causing no symptoms of any 
kind until some slight movement results in a spontaneous 
fracture. 

The above description of the course of a scirrhous cancer 
applies to most cases, but not to all, and the e.vceptions 
demand a brief recognition. Instead of commencing as 
an isolated small lump, the tumour may from the beginning 
affect a large portion of the whole breast, l)eing fliffused as 
it were throughout its substance, and presenting to the 
touch an ill-defined, indurated swelling. Jn such cases 
especially, the skin is liable to be invtdved ov^er a large area, 
being at first puckered and lumpy, but afterwanls converted 
into a brawny mass of leathery consistence, and of a dusky- 
red tint, which envelops the thorax in a rigid inelastic 
sheath, which has been com[)ared to a hide or a cuirass. 

Atrophic scirrhus is the term applied to a form of hard 
carcinoma, which occurs in elderly and thin women, and is 
characterised by the constant tendency of the tumour to 
shrink and contract rather than to increase in size and 
fungate. Growths such as this are very chronic, and may 
last several years without making notable progress, 'fhey 
may, nevertheless, destroy life by causing secondary growths 
in the -viscera. 

On section, scirrhous carcinoma of the breast giates or 
creaks under the knife. Its cut surface, which has been 
compared to that of a raw potjito or an unripe pear, is 
concave, greyish, or bluish-grey in tint, and marked by 
irregular white dots and streaks. By a little pressure some 
of this white matter may be squeezed out, and is found, on 
microscopical examination, to consist of broken-down 
epithelial cells. Scraping with a knife generally produces 
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a few drops of dirty opalescent fluid, also containing 
epithelijil cells of all shapes and sizes. The margin of the 
tumour is very irregular and ill-defined, close examination 
often showing that, as it implicates the neighbouring fat or 
gland tissue, portions of the latter are, as ,it were, sur- 
rounded by ofishoots from the main growth preparatory to 
their absorption : small pieces of fat may thus be seen 
embedded in the growing edge. Tliere is never any trace 
of a capsule. The retraction of the skin or of the nipple 
is produced by the contraction of the fibrous stroma of the 
t\imour. The nipple is drawn down by its main ducts 
becoming involved, and consequently may entirely escape 
retraction if the tumour is limited to the margin of the 
mamma. In some cases cystic cavities form in the more 
central portions of tlu^ mass. Ifliey result from degenerative 
changes, and contain a dark blood-stained fluid. More 
rarely, suppuration occurs, and in exceptional cases there is 
a consfclerable collection of pus. Sections of the lymphatic 
glands, and of other secondary growths, show appearances 
similar to those presented by the original tumour. 

MicToscopical examination shows th(‘ structure common 
to all the scirrhous carcinomata. The white masses which 
can be sqiuiezed out are formed by degeneration of the cell 
masses, as well as by a catarrh of the ducts, the epithe- 
lium from which is unable to escape owing to the pressure 
of the growth. 

vz:lxiOus or buct carcsr. 

Villous cancer is a form of carcinoma which is much 
softer than scirrhous carcinoma, .and either of a red tint, or 
else so filled with extr.avasated blood as to be mistaken for 
a melanotic tumour, or a blood -cyst. Closer examination 
reveals the presence of, minute cysts, filled with blood- 
stained fluid, and some soft solid growth. T}ie microscope 
shows a fibrous stroma enclosing alveoli of considerable 
size. These alveoli are identicjil with th^ cysts seen by the 
naked eye, and are lined by columnar epithelium. From 
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their walls, “ villous ” or papillary processes sprout, formed 
of a delicate stroma of fibrous tissue eiiclosin" blood-vessels. 
Fig. 147. 



Section of a Duct C'ancer showing the inttTlacing procirsscs 
covered by columnar epithelium, (('rouch, jj in.) 

and cov'ored by columnar opiiholiiun. Roth stroma and 
alveoli contain much extravasated blood. 

^'I<;. 148. 



Section of a Breast with nodules of duct cancer in it 
and in the mammary fat. 

Tumours of tliis nature are not so rare as was previously 
thought. Their clinical course seems to ditter from that of 
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scirrhous cancer. They grow more slowly, are not so liable 
to affect the glands, do not recur so quickly or frequently 
after removal, and show little tendency to disseminate. 
Their growth is often associated with a discharge of blood- 
stained serum from the nipple, but they do not produce 
that retraction of the nipple which so often accompanies 
scirrhous cancer. 

SN'CSPKAXiOZD CAITCER. 

Encephaloid carcinoma of the breast is decidedly very 
rare— i.e.', if the term be limited, as it ought to be, to soft 
brain-like tumours of a dirty-white colour, which readily 
break down on section. Their growth is very rapid, and 
their tendency to disseminate great. Such, tumours have 
already been fully described at p. 197. 

COUOZB CASrCER. 

Colloid cancer of the breast is also rare, but not so much 
so as the encephaloid variety. Its clinical course differs 
from that of the ordinary scirrhous tumours in that the 
tumours are less liable to affect the glands and to dissemi- 
nate, and if removed do not show so great a tendency to 
recur. Its structure has already been described at p. 198. 

Tumours of the male breast are of rare occurrence. I 
have seen instil] ices of spindle-celled siircoma, of scirrhous, 
colloid and encephaloid carcinoma as well as of adeno-fibro- 
mata.; but in all the growths the .absence of mammary 
tissue, and consequently of cysts, is very marked. 



CIlzVPTKR LYJ. 

PXSZSASZSS OF TKS XiIPS, MOUTH, 
AHD SAZiIVAHY aZiAHDS. 

Tjie congenital (loforinities of tlio lips and palate are dealt 
with in another cliapter, and it only remains to mention 
that in some cases there is ati hypertrophy of the 
mucous membrane, causing a protrusion and thickening 
which may be very unsightly. Slight thickenings are com- 
paratively common in strumous subjects, but, in a-<ldition to 
these, there are otlier cases in whicli the Jiypertrophy is 
much greater and more definite, and is attributed by Mr. 
Byrant to overgrowth of the submucous glands. The 
hypertrojihy is usually most marked in the upper lip. 
Examples of this disease are by no means common. 

In other cases of acquired d(*formity the aj)erturo of the 
mouth is much narrowed by the contraction of cicatrices, 
the result of lupus or cancrum oris, and, in older subjects, 
of epithelioma or rodent ulcer. 

Deep cracks and fissures sometimes form iii the 
lower lip, especially in the middle line. At first they are 
quite superficial, but, if left untreated, they sometimes 
extend to a considerable depth, and even when healed leave 
a permanent depression. The fissures which are sometimes 
seen about the angles of the mouth in children are fre- 
quently indicative of congenital syphilis, but they occur also 
in strumous patients. 

Ulcers of the mucous surface of the lips are of common 
cfccurrence in early life, and are usually due to errors in 
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diet, leading to dyspepsia. In patients, also, who are 
seriously ill from any cause, superficial ulcerations and 
excoriations are commonly seen. More rarely the ulceration 
extends deeply, and causes considerable destruction of the 
submucous tissues. It should be remembered that these 
ulcers are not merely of local origin, but are dependent 
rather on the constitutional condition of the patient. 

Primary syphilitic sores are of sufficiently frequent 
occurrence on the lips to merit special mention. They are 
generally .said to be most common on the upper lip, and are 
usually met with in comparatively young patients. They 
frequently afford excellent examples of the true Hunterian 
chancre, being raised, definitely circumscribed, with a raw 
excoriated surface, and a very indurated base. The lymphatic 
glands are early aflect(Ml, not only those in the sub-maxillary 
regions, but those over the ramus of the jaw and in the 
anterior triangles of the neck being implicated. These 
glands attain a much greater size, and are much more 
piinful and inflamed than are the inguinal glands in the 
case of an infecting sore on the penis. The sores in 
question are generally attributed to contact with another 
person sufVering from some secondary syphilitic ulceration 
about the lips or tongue, and are followed by the usual 
evidences of constitutional syphilis. 

TUMOURS or THS ]bZPS. 

Innocent tumours of the lips are not of very common 
occuri ence, but several varieties are to be met with. Cysts 
of the mucous surface are amongst the most common. They 
are seldom larger than a hazel-nut, and contain a clear 
viscid fluid ; they are formed by retention of the secretion 
in one of the mucous glands. 

. Nsevoid growths for the most part present no very 
definite peculiarities which require special mention in this 
place ; they have already been described in the chapters on 
Tumours. The lips are, however, common sites for their 
development, and here more than elsewhere large blood-* 
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cysts are apt to form, presenting themselves as pui-plo 
swellings, rounded in shape, and sometimes attaining con- 
siderable size. 

Glandular tumours of the lips, of slow growth, lobu- 
lated, and yellowish- white on section, have been described 
by Sir James Paget, under the name of labial glandular 
tumours ; they appear to be of rare occurrence. 

Papillomata or warty growths are not common. They 
present the characters shown by such growths in other 
situations, being raised, with roughened surfaces covered by 
thickened epithelium. 

Epithelioma is tiie commonest tumour of .the lips, but 
is infinitely more common on the lower lip tlian the upi)er. 
The subjects of such growths are much more often men 
than women, and are usually past middle life. The tumour 
commences, as a rule, at or near the line of junction of the 
skin with the mucous membrane, and attacks by preference 
that part of the lower lip which is close to the angle. Its 
earliest appearance is in the form of a small papule or 
wart ; as this increases in size the superficial and most 
central part becomes excoriated and sore, and after a time 
definitely ulcerated. The ulcer, once formed, never attempts 
to heal, its surface is sloughy, and its discharge thin and 
watery ; it presents no appearance of granulations. If the 
lip beneath the seat of growth be felt between the finger 
and thumb, it will be found that the tumour has not only 
grown towards the surface, but has also infiltrated tluj 
subjacent tissues, and the latter, in consequence, feel firm 
and indurated. If no treatment be adopted, the growth 
extends to the neighbouring parts, and may thus implicate 
the jaw, and extend into the tissues forming the floor of 
the mouth. Me«anvvhilo, the lymphatic glands have become 
the seat of secondary growth, which infiltrates and destroys 
the surrounding tissues, very .soon causing the glands to 
become fixed, and after a time breaking down and forming 
a fungating mass, which protrudes through the skin. Death 
finally ensues from exhaustion induced by the pain, dis> 
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charge, and difficulty in swallowing. If an epithelioma be 
freely removed in the early stage, such complications may 
be entirely avoided, and although recurrence is common, it 
is by no means inevitable, whilst dissemination is decidedly 
rare. 


DISEASES or THE PAEATE. 

The soft palate is not often the scat of simple inflamma- 
tion, except in connection with catarrh of the neighbouring 
mucous surfaces ; follicular ulcers, due to dyspepsia, do, 
however, form on it at the same time that they affect the 
tongue. Th.e palate, soft or hard, may bo attacked by either 
strumous or syphilitic idceration, and in each case perfora- 
tion may result. In some instances thei e is considerable 
caries or necrosis of the palatinti processes, but such 
extensive mischief is more common in connection with 
syphilis than with struma. Perforations of large size are 
very liable to be permanent, but the smaller apertures not 
infvecjuently close. 

Tumours of the palate are not very rare. The two 
chief forms of growth are SJircoma and flbro-adenoma. The 
sarcomata are usually of the round- or oval-celled variety, 
of rapid growth, occasionally affecting the lymphatic glands, 
and prone to recur after removal. Tliey present as rounded, 
smooth, highly elastic swellings, usually limited to one side 
of the palatine arch, often in part encapsuled, but at other 
times infiltrating the tissues amongst which they lie. The 
fibro-adenomata are of much slower growth, and I have 
seen one which at tlie end of twelve years was little 
larger than a walnut. They resemble the sarcomata in 
their clinical appearance, but are moilWetinitely encapsul^, 
and do not affect the glands or recur after removal. On 
section, they closely resemble the so-called “parotid glandular 
tumours,” being friable, granular, and soft. Microscopically 
examined, Jihey have a fibrous or homogeneous stroma, con-, 
taining a varying quantity of gland tubes and irregularly 
arranged masses of epithelial cells. Epitheliomata and 
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mucous cysts, besides other and moi*e uncommon forms of 
growth, are also met with on the palate. 

BZSSA.SBS or TKB TOXVSZBS. 

• 

The tonsils are very frecpiontly attacked by inllamiiiations, 
both acute and chronic. Simple acute tonsillitis most 
often results from exposure to cold. It is usually at lirst 
limited to one tonsil, but may afterwards alKect that of 
the opposite side. The inilammation is lial)le to end in 
abscessj and the soft palate, the ary- epiglottic folds and 
surrounding parts, become much congested and uHlematous. 
There is much pain, especially on swallowing, and often a 
considerable amount of fever with severe constitutional 
disturbance. lles2)iration is sometimes rendered a little 
difficidt, but there is never urgent dyspmea. After the 
abscess has burst relief is speedily obtained. ^I'he patients 
are most often young adults, and everytliing tliat impairs the 
general health appears to a(^t as a predis[)osing cause of the 
aflection. Many people are liable to fre(|uent recurrences 
at intervals of a year or less, and in the opinion of some ob- 
servers the disease is associated with the rlioumatic diathesis. 

Chronic tonsillitis is of v(uy common occurrence in 
children, and is certairdy most common in those of a 
strumous disposition. 'Phe conseipieiuje of clironic* inflam- 
mation is an enlargement of the whole gland, with thicken- 
ing of its mucous surface, and formation of thick, viscid, 
follicular secretion. Loth tonsils are generally affected, 
and mjiy increase to such a size that tliey meet in the middle 
liile. Examined after removal they are generally found to 
be more tough and fibrous than natural, but are sometimes 
flabby and pendulou^the surface is deeply pitted. Micro- 
scopic examination shows an increase of tlie fibrous stroma, 
resulting in obstruction to the follicles and consequent 
retention of secretion and distension of the glandular 
structure. In chronic tonsillitis there are oft^n adenoid 
growths iind inflammation of the neighbouring mucous 
surfaces, causing thickening of the Eustachian tubes, with 
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deafness, and a nasal, unpleasant voice. In such cases respi- 
ration is sometimes interfered with to such an extent that 
the thoracic walls are driven inwards by the atmospheric 
pressure, and the chcSt becomes marked by the transverse 
groove so often seen in rickets. 

Ulcerative tonsillitis is specially liable to be produced 
by exposure to bad smells, such jus result from defective 
drainage, but is also met with in patients who are over- 
worked and debilitated from any cause. The ulcers are 
multiple, but generally superficial, and heal readily under 
ti’eatment. The affection of the tonsils in scarlatina is by 
no means always so trifling, and in some cases sloughing 
ensues, wliicli may reach a most dangerous extent, and may 
produce alarming lucmorrhage by opening either the tonsillar 
arteries themselves, or, much more rarely, the internal carotid. 

The ulceration of the tonsils in diphtheria is of the sapie 
natui ‘0 as that which always characterises diphtheiitic 
infhiminations, and here also sloughing may occur to a 
dangerous extent. The affections of the tonsils in secondary 
syphilis have been already described. 

Tumours of the tonsils are not common. Perhaps 
that most often seen is epithelioma, but lympho-sarcomatous 
growths, papillomata and fibrous polypi also occur. Epithe- 
lioma of the tonsil generally extends with great rapidity 
to the lymphatic glands and to the neighbouring pillars of 
the fauces and the palate. It is consequently seldom re- 
movable by operation and rapidly proves fatal. 

DIS&ASSS OF THE PKARTXX. 

Superficial inflammation of the mucous membrane of 
the pharynx, with enlargement of the lymphoid follicles 
and the formation of follicular ulcers, is tolerably common, 
and is frequently associated with abnormal conditions of 
the nares or tonsils. Inflammation going on to the for- 
mation of abscess is more uncommon, and may result 
either from mechanical injury caused by swallowing bones 
or other hard structures, or from suppuration commencing 
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outside the pharynx proper. Abscesses having the latter 
origin are sometimes formed in connection with caries of 
the cervical vertebra*, but much more often i*esiilt from 
tubercle in the deep lymphatic glands. In either case the 
collection of j)iis readily separates the posterior pharyngeal 
wall from its loose connections with tlie muscles covering 
the front of the spinal column, and points ns a retro- 
pharyngeal or post-pharyngeal abscess, sometimes 
giving rise to iuucIj dyspnica and dysplingin. 

The pharynx may bo the seat of either tubercular or 
syphilitic ulceration. The former occurs especially in 
children ; the latter, w'hich is more common, in patients of 
more advanced age, with other evidences of syphilis. Jn 
either case the ulceration may be very extensive, and may 
result in much destruction of tissue ; aftca* the destructive 
process has ceaseil tlu^ trouble is by no imians at an end, 
for during the process of cicatrisation the soft palate fre- 
(juently contracts adhesions to the phaiynx, and in bad 
cases may be st) universally attached that the j)osterior 
nares become completely shut oil' from the pharynx. Such 
results as these? ai‘(? almost limited to the syphilitic variety 
of ulceration. 

Tumours growing from the [diary nx itself are rare, 
and the only varieties worth mentioning are soft fibromata, 
which are pendulous, and .sometimes attain a considerable 
size. The naso-[diaryngeal growths are described in the 
chapter on JJiseases of the No.se. 

BZSSASES OF THE FEOOH OF THE IHOUTH. 

The floor of the mouth is not affected by any forms of 
inflammation apart from tho.so which involve the lips, 
tonsils, or tongue, but cysts in this situation are not 
uncommon. Some of the.se are simph? mucous cy.sts, like 
those which occur on the lips, but others are more deeply 
seated and considerably larger. One of the most common 
of the latter is that known by the name of ranula. This 
occurs on one side of the floor of tlie mouth in the form 
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of a tense, shiny, bluish swelling, pushing the tongue 
upwards and towards the opposite check, and often causing 
a very considerable protrusion in tlio sub-inaxillary region. 
When of larger size, a ranula passes more towards the 
middle line of the mouth, and ceases to present the uni- 
lateral a[)pe.‘iranco above mentioned. WJien opened, the 
contents are found to be a thick, tenacious, clear Iluid, 
resembling inspissated saliva; and, indeed, such cysts were 
formerly supposed to originate in an obstruction to one of 
the salivary ducts. This origin is no longer credited, for 
it can often be demonstrated that the ducts are quite free, 
and it is now siip])osed that a ranula- originates in a 
dilatation of one of the main ducts of the two pairs of 
small mucous glands which are found on each side of the 
fiwnum lingua*, and are known as the glands of Nuhn and 
Blandin. Tlie ohstriKition is probably of inflammatory 
origin, hut may in some cases bo mechanical, and due to 
the presence of foreign bodies. The suggestion that 
ranula originates in a mucous bursa on the upper surface 
of the genio-liyo-glossus muscle, is negatived by the fact 
that no sucli bursa has ever been demonstrated. 

Anotlior form of cyst which attains a considerable size 
in the floor of the mouth is the dermoid cyst, which is 
usually met with in the middle line between the genio-Tiyo- 
glossi muscles. Although of congenital origin, sucli cysts 
do not usually attain a sullicient size to attract attention 
before the age of liftcen or twenty, and in some cases the 
patients are still older when the swelling is first noticed. 
These cysts may l)0 distinguished from ranulas by their 
central position, slow growth, and the considerable extent 
to which they project between the chin and the hyoid 
bone. They are probably due to imperfect obliteration of 
the lingual duct, and their walls are composed of skin, 
with hairs, sweat glands, and sebaceous glands in more 
or less abundance. They contain sebaceous matter, and, 
- if they have been inflamed, are very firmly attached to 
the tissues amongst which they lie. They occasionally 
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suppurate. Similar cysts are more rarely met with in the 
sub-maxillary region, and are in this situation apparently 
connected with the remains of one of the branchial clefts. 

In addition to those innocent growths, the floor of the 
mouth may bo the seat of epithelioma, which runs the 
usual course of that disease when met with in the tongue. 

DISEASES or THE SAEZVARY GEARBS. 

Of the salivaiy glands, the parotid is by far the most 
frequently diseased. For tJiis there does not appear to be 
any sufficient cause, but its exposed position renders it 
more liable to injury and to the eflects of exposure to cold. 

Mumps, or epidemic parotitis, is an infective in- 
flammation of the parotid, with, in some cases, implication 
of the other salivary glands. It is most common in young 
patients, and is accompanied by considerable swelling and 
pain, with enlargement of the neighbouring lymphatic 
glands. Sup[)uration very rarely results, but metfistatic, 
orchitis is common, and in females the ovaries or breasts 
may become inflamc<l. ^I'hese complications commonly 
arise towards the end of the attack. Occasionally, atrophy 
of one of the testes follows the orchitis. 

Inflammation .of the parotid occurs with considerable 
frequency as a complication of pya?mia, septiojcmia, and 
other allied conditions ; in such cases suppuration is 
common. 

Salivary Fistulse. — A salivary fistula is a sinus in the 
cheek communicating with the duct of the parotid gland. 
It results from a wound implicfiting the duct, or from 
suppuration. The aperture of the sinus is usually very 
small, and may "be so minute as to be diflicult of detection, 
except by the escape of saliva. Such fistula*, are often 
prevented from healing by some obstruction in or around 
the duct. In other cases a salivary fistula may result from 
an extension of suppuration into some part of the gland 
itself. I have seen such fistulse complicating suppuration 

2 L 
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in connection with necrosed bone, and in strumous disease 
of the lymphatic glands. 

Salivary calculi are concretions of earthy material 
formed in the duct of one of the salivary glands,* being 
most often found in that of the sub-maxillary gland. 
They are usually of a dirty-white colour, and have a rough 
surface. In shape they somewhat resemble a date-stone, 
being elongated and oval. They are usually very small, 
but may measure as much as an inch and a half in length. 
They consist chiefly of phosphate and carbonate of lime 
combined with a little animal matter ; rarely, they are 
formed around a foreign body. As the result of the ob- 
struction to the escape of saliva, the gland frequently 
becomes swollen during mastication, the swelling subsiding 
as the I’etained fluid obtains an exit. The tissues around 
the obstructed duct usually become indurated after a time, 
and the duct itself in some few cases has been found 
dilated into a cystic swelling behind the obstruction. 

Tumours of the salivary glands ai*e almost confined 
to the parotid, being rare in either the sub-maxillary 
or sub-lingual glands. The commonest tumour of the 
parotid is one composed of a mixture of cartilage, myxo- 
matous tissue, and a varying quantity of connective-tissue 
cells and ill-formed glandular acini. (Growths of this 
nature are often spoken of as “ parotid glandular tumours ” 
or “ adenomata,” but it is ipiite rare to find a growth the 
bulk of which is composed of true gland tissue. Indeed, 
there are those who maintain that the apparently epithelial 
elements in these tumours are really endothelial in characterj 
at least in most cases, so that the whole tumour belongs to 
the connective -tissue group. The cartilage met with in 
these tumours is of the hyaline variety, and it is by a 
mucoid degenenition of its stroma and of that of the fibrous 
tissue of the growth that the myxomatous tissue is pro- 
duced. 

In some cases there is a considerable admixture of 
sai'comatous tissue; in others, the growth is chiefly car- 
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tilaginous; and, as might be expected from tliis variety 
in structure, there is a corresponding difference in the 
rapidity with which such tumours develop. These growths 
show tio marked preference for eitlier sex, and are of 
frequent occurrence in adults of middle age ; they are not 
so often seen in children. They grow most commonly in 
that part of the parotid which overlaps the lower jaw, 


Kio. 149. 



.section of 51 Parotid 'rumf>ur. 'I'he shows some 

ill-dijvdoped fjljviidularl issue Ik-Iow, myxomatous lissiu^ iii 
the centre, and cartilage in the upi)er part. (Crouch, ^ in.) 

are usually encapsuled, tind, when snuill, tire but little 
adherent to surrounding parts. If left alone, they may 
attain a very large size, and may cjiuse death by encroach- 
ing upon the pharynx or the large vtjssels in their neigh- 
bourhood. They do not affect the lyinphtitic glands, and 
although prone to recur locally after lemoval, never become 
disseminated. 

In addition to such tumours as these, which are common, 
the parotid is much more rarely affected by giowths of a 
more malignant nature. Both sarcomata and carcinomata 
are met with in this gland, and, although they seldom 



532 


PAEOTID TUMOUES. 


become disseminated, they are very liable to cause death 
by pressure upon, or infiltration of, the various structures 
which lie in their immediate neighbourhood. 

The only tumour which occurs in the sub-mavillary 
gland with sufficient frequency to deserve mention is one 
composed of cartilage. Even this is rare, not more than 
a few cases being on record. Both structurally and clinically 
they resemble enchondromata in other situations. They 
are therefore quite innocent. 



CHAPTER LYII. 

DXSZSASSS OF TXXS TONGUE. 

MACROGXiOSSZA. 

The enlargement ot* the tongue ito which the name of 
macroglossia has been given is most frequently, but not 
always, of congenital origin, although in the majority of 
cases the organ continues its abnormal growth after birth. 
In this disease the whole tongue, or, rarely, a part of it, is 
enlarged, and in severe cases protrudes between the lips, or 
oven overhangs the chin. On account of the constant 
pressure exercised upon the lower jaw, the latter is liable 
to become deformed, and the development of the teeth to 
bo arrested. By reason of its exposure to injury and irri- 
tation, the swollen tongue is very liable to become inflamed, 
and each attack of glossitis leaves it larger than before. In 
extreme cases there may be great difliculty in breathing, 
whilst both speech and deglutition are necessarily much 
interfered with. 

An examination of a tongue affected with this disease 
shows that the surface is dotted over with small semi-trans- 
lucent vesicles or papules, really dilated lymphatics, which are 
much more numerous in some cases than in others. The 
organ is peculiarly shapeless, Jind may be scarred from old 
ulcerations, or else marked by the results of more recent 
inflammation. On section, the tissues are softer than 
natural, paler in colour, and with a marked absence of 
healthy muscle. Microscopical examination shows an in- 
crease of soft flbrous tissue, with the formation in parts of 
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a true lymphatic structure, such as is met with in the more 
cortical portions of a lymphatic gland, although of less 
regular formation. The whole organ is more or less in- 
filtrated with leucocytes according to whether or not it has 
been the seat of recent inflammation, and its arteries and 
veins are frequently dilated and thickened. It will thus 
be seen that in macroglossia there is no true hypertrophy, 
but rather a general overgrowth and infiltration of the 
tongue with lymphatic tissue, lymph, and leucocytes, a 
condition which is genei'filly complicated, and, indeed, to 
some extent promoted, by frequent attacks of inflammation. 
On account of this overgrowth of lymphatic tissue, Virchow 
has proposed the name “ lymphangioma cavernosum,” 

GXiOSSZTZS. 

The tongue is liable to be attacked by various forms of 
inflammation, some of purely local origin, others the result 
of some constitutional defects; some superficial and non- 
ukierative; others ulcerative, and others, again, afiecting 
the whole substance of the organ. The common causes 
of chronic glossitis are excessive smoking, drink, syphilis, 
and chronic dyspepsia. 

Superficial glossitis^ unattended by ulceration, may 
be either subacute or chronic. It is very commonly of 
local origin, and may result from any form of irritation — 
e,g,, excessive smoking, scjilding by hot liquids, chafing by 
rough teeth, etc. It is also frequently produced by gastritis 
or dyspepsia, and is common in connection with chronic 
alcoholism. 

In the subacute forms, the surface of the tongue is very 
patchy. In ^aits it is covered by white fur ; in other parts 
it is raw and glazed, as though the surfjice epithelium had 
been removed, and this is, in fact, what has really happened, 
for in glossitis there is a catarrh, with desquamation of the 
epithelial covering. The papillai appear larger than natural, 
and the organ is painful and tender. 

In the more chronic forms of glossitis, there is at first 
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a reddening of the inflamed area, which is hidden to a great 
extent by a thick covering of fur ; this is gradually followed 
by thickening of the surface epithelium and the formation 
of raised white p.atches of varying size and shape. In some 
cases the whole or the greater part of the surface of the 
tongue is implicated, and the raised patches continue to 
enlarge by a gradual extension of the infiammatory process 
to the surrounding parts. When a patch has been formed, 
the heaped-up epithelium soon fissumes a dirty- white colour, 


Fig. 150. 



Section tlirough a 'rongiic^ with Chronic Clossitis. 'I'he 
epilheliuin is greatly thickened, and numerous processes 
project towards the surface, (/ciss, A.) 

which has caused the application of the term “ leucoplakia,’’ 
whilst, on account of the thickening, the disease has been 
named “ ichthyosis*^ or “ psoriasis lingua}.** In many cases 
the thickening subsides on the removal of the cause, but in 
other cases it continues, and, the epithelium becoming dry 
and horny, the surface is soon cracked and fissured. Micro- 
scopical examination shows more or less cell infiltration of 
an inflammatory nature, with great increase of the corneous 
layer. In some cases the interpapillary processes of epi- 
thelium are much increased in size ; in others, they are 
themselves broken up by cell infiltration. This condition. 
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if allowed to progress unchecked, is liable occasionally to 
terminate in epithelioma. 

The smooth, glazed tongue, which affords another 
instance of the results of inllammation, is also the product 
of a chronic superficial glossitis. There is often no apparent 
cause for the disease, either constitutional or local, and the 
affection is peculiarly persistent, and obstinate in its resist- 
ance to treiitment of all kinds. In such cases the surface 
of the tongue is bright red, perfectly smooth, and shiny, 
presenting ikj papilla?, and looking very much as though 
it had been brushed over with some transparent varnish. 
This condition usually gives rise to a burning e,nd smarting 
sensation, and is occasionally accompanied by increased 
salivation. It affects women as well as men. 

In connection with the subject of superficial glossitis, the 
rashes which are met with on the tongue may be briefly 
mentioned. I^he commonest of these is a simple white 
discoloration, which often extends to the gums and mucous 
surface of the lips ; it appears to be commonly caused by 
smoking, and is very ti-ansient. Much less comrao)i than 
this is the annulus migrans, or wandering rash, 
which is characterised by the appearance of light-coloured 
crescentic or circular bands or patches, spreading eccen- 
trically, rapidly fading in one place, and equally rapidly 
appealing in another, very prone to persist for months or 
years in spite of treatment, causing no symptoms of im- 
portance, jind owing no definite ctiuse. It may occur at 
any age and affects both males and females. 

Acute Parenchymatous Glossitis. — This is, foi^tu- 
nately, a rare affection. It may follow injury, such as the 
biting of the tongue in an epileptic fit, scalds and burns, 
• stings by insects, &c., or may occur during mercurialism, or 
in the course of one of the specific fevers. In other cases 
it is attributed to exposure to cold, or to wounds by dirty 
and septic instruments. 

The disease is characterised by a general swelling of the 
whole organ. This occui'S with much rapidity, and may 
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cause so great an enlargement that the tongue protrudes 
from the mouth. The surface is livid and shiny except 
where it is exposed be3'ond the lips, whilst in advanced 
cases the lividity may increase till the colour deepens to a 
blue-black. Suppuration is rare, but in some cases super- 
ficial sloughing has occurred. If untreated, the disease 
may prove fatal by causing d3^spn^ea, for, not only is the 
whole tongue swollen, but the ary-e})iglottic folds also soon 
become (edematous. When thc^ inllammation once com- 
mences to subside, the organ rapidly diminishes in size. 

Abscess of the tongue is i*are. It is probably invariably 
of local origin, and never attains any considerable size. I 
have seen symmetrical absc(3sses form in the tongue after 
an attack of facial erysipelas which extended to the buccal 
cavity. These abscesses developcMl without iriiudi pain, and 
there was at no time any material swelling of the whole 
organ such as is found in typical acute glossitis. 

The Syphilitic altections of the tongue have ali'eady 
been described in the chapter on Syphilis, on pp. 145 and 
149. 


Ul^CXSRATXOir OF THE TOXTOVE. 

Ulceration of the tongue occurs under several forms, and 
owns various causes. Simple single ulcers due to irritation 
of sharp teeth or of rough pipes are most common on the 
lateral 'margins. The shape is irn^gular; the base some- 
times sloughy, at other times covered by pus ; the edges 
sharply cut, except when healing is in progress ; and the 
tongue around not indurated. 1_lie ulcer is often very 
painful and tender, and is accompanied by excessive 
salivation. ' 

Follicular ulcers of the tongue, due to dyspepsia and 
other allied conditions, are frequently multiple. They are 
generally not limited to the toiigue, but are found also upon 
the floor of the moutli, the palate, and the lips. The ulcers 
are superficial, circular, about the size of a split pea or less, 
and readily heal on the removal of the cause. This form 
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of ulcer is relatively common in young children suffering 
from teething. 

Ulceration of the tongue of a foul and sloughy nature, 
and associated with similar conditions of the contiguous 
mucous surfaces, occurs also in connection with mercurial 
poisoning and with scurvy. 

Tubercular ulceration of the tongue has only of late 
years been brought into notice. Like other tubercular 
lesions, it is most common in young adults, though cases 
have been lecorded at forty years and upwards. Most 
commonly there is evidence of tuberculosis of the lungs, 
either in the active stage or else temporarjly quiescent. 
The tubercular ulcer commences as a little nodule, which 
soon becomes raw on the surface, and slowly ulcerates ; in 
some cases no nodular thickening precedes the sore. These 
ulcers are most common at the tip of the tongue or on the 
dorsum in the middle line. The shape is irregular, the 
surface sloughy, and the discharge thin and watery ; the 
edges are ragged and undermined, and there is an almost 
complete absence of induration. When occurring near the 
tip, there is sometimes an appearance as though the 
extremity of the tongue had simply been rubbed away and 
a raw surface produced. Sometimes, under treatment, 
these ulcers show a tendency to he.al, but more commonly 
this is not the case, and the sore remains open and indolent, 
neither incresising nor diminishing to a noticeable extent 
for weeks or months. More rarely the ulcer rapidly 
extends, and in one severe case, whose progiess i watched, 
the whole of the dorsum of the tongue, the soft palate, the 
tonsils, and the ary-epiglottic folds were successively in- 
volved. The lymphatic glands are not usually affected, but 
in some cases they become enlarged and inflamed. The 
prognosis of such cases is bad, chiefly, perhaps, on account 
of the usual occurrence of tubercle in other parts ; but 
some cases in which early excision has been practised have 
done well. 

In connection with tubercle of the tongue, the occasional 
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occurrence of lupus may bo^ mentioned. It is extremely 
rare, and requires but brief notice. In the cases I have 
seen the ulceration was associated with similar disease of 
the nosp and face. 

% 

TUMOURS OF TKB TOXffGUE. 

The most common tumour of the tongue is epithelioma^ 
and for this reason it is here given the first place. Epithe- 
lioma is much more frequently seen in men than in womep, 
and usually occurs after forty years of age. It is often 
preceded by some form of chronic inflammation, such as 
simple ulcer wdue to bad teeth, syphilitic ulcers, chronic 
superficial glossitis, &c. Considering the frequency with 
which it follows syphilitic lesions, the greatest care should 
always be exercised in examining a tongue which has long 
been the seat of syphilitic disease, for it ’s quite possible 
that, although the ulceration is syphilitic, it is also some- 
thing more, and that epithelioma has been engrafted upon 
the pre-existing ulceration. Occurring in a tongue not 
previously ulcerated or inflamed, epithelioma usually com- 
mences as Ji thickening of the surface epithelium in the 
form of a wai*ty growth, pimple, or nodule. As this 
nodule increases in size, its most central and superficial 
pirt breaks down and forms an ulcer, which is sometimes 
of very char.acteristic appearance. In other cases the dis- 
ease commences as a crack or fissure, which slowly inci*eases 
in depth, whilst its edges become thick and everted. By 
f«ar the most common place for an epithelioma is the lateral 
margin of the tongue, and after that the under surffice ; 
but, when attacking the site of a pre-existing ulceration, it 
often commences on the dorsum. The epithelial ulcer is 
of irregular shape, with a sloughy, grey base, and everted 
edges which are raised above the surrounding surface and 
are very hard. If the subjticent tongue be felt between 
the finger and thumb, it will be found to be much indurated; 
and if a section of it be made, it will be seen that this 
induration is due to the infiltration of the muscle by the 
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new growth. The ulcer, fact, is an ulcer of a new 
growth situated on and in the tongue, and it is bounded on 
all sides, not by lingual tissue, but by the growth itself. It 
is the presence of this tumour, often raised considerably 
above the surface, witli edges overlapping cjnd mushroom- 
like, that especially characterises the epithelical ulcer, and 
when we speak of the indurated edges and base we really 
are talking of the feel of the tumour itself. If allowed to 
^un its course unchecked, the gi*owth continues to infiltrate 
the subjacent structures. It gradually extends to the floor 
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A 'ronguc with a large JCpithelioma on its Left Lateral Margin. 
The centre of the growth lias ulcerated. 


of the mouth, and so fixes the tongue that all movement is 
rendered difficult. It involves the soft palate and the 
alveolar margins, the maxillary bones, tind, passing back- 
wards, it infiltrates the epiglottis or even the larynx itself. 
As the growth extends, so also does the ulceration; and in 
some ctises the latter progresses quite as rapidly as does the 
tumour, so that just as Lust lus the latter grows, just as 
quickly does it disintegrate on its surface. In some cases 
there is much hajinori-hage, and in all there is a bloody 
discharge, which is often very foul. Salivation is profuse, 
and pain is constant and severe. 

The sub-maxillary lymphatic glands are early im- 
plicated. At first they are hard and movable ; soon they 
become fixed, and soften in their centres. If examined 
after removal, they are found to be infiltrated with epithe- 
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lial new growth, which soon extends from them to the 
surrounding tissues, so that, in advanced cases, large masses 
are formed in the neck extending all round the lower law, 
fixing it so as to greatly limit its movements, and passing 
down the neck even as far as the clavicle. 

The inevitalble termination of such cases is a most pain- 
ful and lingering death, which is due to the exhaustion 
induced by constant pain aud sleeplessness, with inability 
to eat, and in some cases is accelerated by loss of blood 
from the ulcerated surface. Very frequently broncho- 
pneumonia is set up by the passage of the inspired air over 
the foul surface in the mouth, and in some instances the 
lungs may be found almost gangrenous. Dissemination is 
not very common, but I have seen numerous secondary 
growths in both lungs and in the liver. 

If an epithelioma of the tongue be excised, or even if 
the whole organ be removed, recurrence is unfortunately 
frequent. It by no means follows that a patient is never 
permanently freed from the disease, for cases occur in 
which many years pass by without recurrence, and the 
patient dies of some other and separate affection. But, 
speaking of epitheliomata as a class, it must be confessed 
that those of the tongue are more malignant than similar 
growths occurring in most other parts. Thus, they grow 
much more rapidly, ulcerate more quickly, and affect the 
lymphatic glands much sooner than do epitheliomata of the 
lip, and are, in addition, more prone to recur and to dis- 
seminate. It may be that this clinical history depends in 
part on the favourable conditions for growth, namely, the 
constant, even temperature and moisture of the mouth ; 
but these are probably only of secondary importance, for it 
must always be remembered that tumours growing under 
precisely similar conditions vary much in their individual 
malignancy according the tissue or organ in which they 
originate. 

Malignant tumours of the tongue other than epitheliomata 
are very rare, and need only to be mentioned. The other 
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varieties of carcinoma are practically unknown, and but a 
few cases of sarcoma are on record. 

Innocent tumours of the tongue are also comparatively 
uncommon, and perhaps that one which is most often seen 
is nsevus. This, like similar growths elsewhere, is usually 
noticed soon after birth, and may either continue to grow, 
or, after remaining stationary for a time, may slowly wither 
and disappear. On account of the thinness of their cover- 
ing, and their liability to injury by bard substances during 
the act of mfistication, nacvi of the tongue are rather liable 
to bleed, and occasionally do so to a dangerous extent. In 
rare instances they attain such a size as seriously to inter- 
fere with deglutition and speech. 

Columnar- celled adenomata occur as rare tumours 
situated deeply in the substance of the tongue, in front of 
the epiglottis, and covered by normal epithelium. They 
probably originate either in the glands met with in this 
situation, or else in the remains of the lingual duct. They 
consist of tubes and acini lined with columnar epithelium, 
and occasionally contain cysts which enclose a clear sticky 
fluid. The tumours occur in young adults and appear to 
be innocent. I liave seen two cases in women between 
twenty and thirty. 

Cysts of the tongue containing a mucoid fluid, and due 
to the distension of a mucous follicle, are occasionally seen. 
They are seldom larger than a pea, b\it may attain a greater 
size. 

Papillomata of the tongue are found on all parts of 
its dorsum. They may bo seen at all ages, and are some- 
times congenital. They occur as small raised growths, 
tending to be pedunculated, with roughened surfaces 
covered by thickened epithelium, not ulcerated, and not 
inflitrating the substance of the organ. They consist of an 
overgrowth of the connective- tissue which underlies the 
epithelium, and are covered by an abnormally thick layer 
of the latter. Other papilloma are also found which are of 
lymphatic origin and are properly classified as Lymph- 
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angiomata. In these a part of the tongue presents a 
number of small raised papules or vesicles which contain 
clear fluid. These growths are often, but wrongly, called 
degenerate ngevi. They are really localised overgrowths 
of the lymph|itic tissue such as is also met with in macro- 
glossia (see p. 533). 

Amongst other and still rarer growths, fatty tumours 
and soft fibromata may bo mentioned. They usually 
occur in the substance of the tongue itself, but cases are on 
record in which the fibrous growtlis have been pedunculated, 
and 1 have myself removed such a tumour from a child. 
Enchondromata and hydatid cysts have also been found in 
the tongue. 



CHAPTER LVTJT. 

DZSSASBS OF T»E NOSS. 

Lipoma Nasi. — With the exception of lupus and rodent 
ulcer, which have been already described, the only noteworthy 
disease peculi.ar to the cutjineous surface of the nose is the 
so-called “ lipoma nasi.” The growth to which this name has 
been applied is not, however, composed of fat. It results 
from acne rosacea, and consists chiefly of greatly enlarged 
sebaceous follicles, with thickening of the true skin by fibrous 
tissue of inflammatory origin. The growth Ls most common 
near the tip of the nose. It is usually lobulated and firm, 
and in some cases the lobules are pedunculated. Growths 
of this nature are most common in people of intemperate 
habits. 

Deviation of the septum nasi, and partial displace- 
ment of the nasal cartilages, are generally of traumatic 
origin, hut in many cases tend to increase. They are also 
in some cases of congenital origin, or develop about the 
period of puberty, and in such cases are frequently accom- 
panied by bony or cartilaginous outgrowths from the 
septum. Occasionally, the bulging of the deviated septum 
causes so great a prominence in one nostril that it may be 
mistaken for a polypoid growth. 

Simple catarrhal inflammation of the mucous lining 
of the nostrils is quite the commonest of the affections to 
which these passages are liable. The most common cause 
of acute catarrh or coryza is exposure to cold, and the 
changes seen in the mucous membrane are such as are 
typical of similar affections of other mucous surfaces. 
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Chronic coryza is in some cases dependent upon the 
presence of foreign bodies introduced from witliout, or 
of nasal calculi or tumours. In other instances it is de- 
pendei^t on ‘‘hay-fever/’ and more rarely on gout. The 
purulent vai^ety is most common in children, and often 
results in much permanent thickening of the mucous mem- 
brane, with partial obstruction to respiration. In the cases 
dependent on syphilis the discharge is usually profuse and 
purulent, often foul-smelling, and accompanied by ulcera- 
tion ; but all cases are not so severe. 

“ Hypertrophic Rhinitis.” — This term is apjdied to 
enlargement of the turbinate bodies, and most often ailects 
the inferior one. It usually results from some interference 
with nasal respiration, and thus is often seen as a compli- 
Ciition of adenoid growth and of deviation of the nasal 
septum. Jleyond causing stoppage of the allbcted nostril 
and running from the nose, it gives rise to no definite 
symptoms and causes no secondary changes in the nostrils. 

Atrophic Rhinitis. — This disease commences in child- 
hood as a simple purulent catarrh, and it is probable that 
when properly treatcnl at this stage it can be completely 
cured. If untreated, however, the inflammatory process 
results in a gradual destruction of the normal mucous 
membrane and submucous tissue, and in atrophy of the 
turbinate bodies. In this stage the chief symptom is 
ozama of the worst type, and an examination of the nostrils 
reveals the presence of dried scabs and crusts and enlarge- 
ment of the nostrils, the destructive i^rocess afiecting in 
time the turbinate bones themselves. A condition such as 
this is incurable, and often leads to pharyngeal cahirrh and 
chronic laryngitis. 

Ozsena. — The term ozaena is used to designate a condi- 
tion in which there is a discharge of pus from the nostrils 
accompanied by a peculiarly foul odour. The discharge is 
often bloody, and may be mucoid rather than purulent ; in 
all cases it is fetid. 

Ozaena results most often from atrophic rhinitis, but also 
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from various forms of ulceration, and may be of traumatic, 
scrofulous, or syphilitic origin. Scrofulous ulceration is 
most common in children, and especially in those who 
exhibit some other signs of struma. The ulcers aro small, 
but multiple, are usually covered by a scab, and secrete the 
thin watery pus characteristic of scrofulous inflammations 
in other parts. In some cases the ulcers are of a lupoid 
nature. Syphilitic ulcers are sometimes seen in the subjects 
of congenital syphilis, but are usually met with in adults ; 
they also are multiple, and may be either superficial or 
deep. The ulcers are larger and less numerous than those 
of scrofulous origin. 

In both syphilitic and scrofulous ulceration the subjacent 
bone may be diseased, and either caries or necrosis may 
complicate the case. In some instances there is extensive 
destruction of the osseous framework — a condition which 
is most common in syphilitic patients. In cases of ozsena 
following injury, it will generally be found tliat there is 
some necrosis, and it is to the presence of the dead bone 
that the continuance of the discharge is to be attributed. 
In other cases the oziena is dependent upon the introduc- 
tion and retention of foreign bodies, or on the presence 
of nas:il calculi. These latter bodies, called also rhino- 
liths, aro most commonly found in the inferior meatus, 
and are often formed around a foreign body. They consist 
chiefly of phosphates and caibonatcs of lime and magnesia. 

TUMOURS or THE UTOSTRZES. 

The commonest tumours of the nostrils are mucous 
polypi. These growths occur for the most pai*t in young 
adults, and in some cases follow chronic coryza. They are 
almost inv«ari.ably multiple and pedunculated, and vary in 
size from that of a pea to that of a raisin. In colour they 
are pink or red, and have a translucent appearance. Their 
surface is very smooth and slippery, and their consistence 
soft and elastic. Microscopically examined, they are found 
to be composed of myxomatous tissue, or of very soft and 
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succulent fibrous tissue, in the meshes of which there is a 
mucoid fluid ; they are covered by ciliated epithelium such 
as is normally met with in the nares. After long exposure 
near the nasal orifices, the most dependent parts of these 
growths becojne more firm, fibrous, and white. The usual 
situation for these growths is the external wall of the 
nostril, where they are commonly attached to the middle 
turbinate bone, but they are also found on the superior and 
inferior turbinate bones, as well as on tlje mucous mem- 
brane covering the roof of the nose ; they are very rarely 
attached to the septum nasi. 

The irritation caused by the presence of these growths 
usually sets up a nasal catarrh, whicli, in its turn, probably 
promotes the growth of polypi, for there can be no doubt 
that the longer polypi are left untreated the more numerous 
do they become. Tlie smaller and more rec''nt ones occupy 
the upper parts of the njxsal cavities, and do not develop or 
come into view until the older and more superficial ones 
have been removed. In all ctises polypi cause an unpleasant 
nasixl intonation of the voice, and, when numerous and 
large, may cause bulging and deformity of the nose. How- 
ever large they grow, or however long they remain, they 
scarcely ever bleed spontaneously. 

Fibrous and Sarcomatous Polypi.- -These growths 
are not so common jis are the mucous polypi ; they tend to 
grow especially from the roof and back of the nose and the 
septum. They spring also from the roof of the pharynx, 
being attached to the periosteum of the base of the skull. 
They occur at all ages, but are, perhaps, more common in 
the young. They usually originate in the periosteum, and 
not in the mucous membrane, as do the simple myxomata. 
They vary in size, but often grow so large that the nostril 
is no longer able to contain them, and they protrude into 
the pharynx ; when occupying this position, they are known 
as naso-pharyngeal polypi. Their surface is in some cases 
smooth, but in others papilLated or spongy. On microsco- 
pical examination, they are found to consist either of simple 
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fibrous tissue or else of a fibrous matrix containing connective- 
tissue cells of various shapes. In some cases the whole 
growth is sarcomatous, and composed entirely of cells. In 
the more fibrous and slowly growing tumours, wbiqb occur 
especially in boys or young adult males, th^re is often a 
very large development of bloo<l-vessels and vascular spaces, 
constituting a true angiomatous growth. Ocoasionally this 
tissue is so much developed jis to appear almost like an 
arterio-venous .aneurysm . 

Growths such as these grow with very varying degrees 
of rapidity, but those composed of pure fibrous tissue 
increase more slowly than the pure sarcomata. As they 
develop, they tend to extend into neighbouring cavities, 
and sometimes infiltrate the surrounding tissues, as do 
malignant growths elsewhere. They m.ay thus produce con- 
siderable deformity. ILemorrhage is a common symptom, 
and m.'iy be very excessive. Jf removed, all growths of 
this class show some tendency to recur, and, although this 
is most marked in the tumours of sarcom.atous structure, 
it is seen also in those composed of simple fibrous tissue. 

Columnar-cel led epithelioma occasionally develops in the 
nostril, usu.ally attacking the roof and growing slowly ; it 
is very little li.able to affect the glands, but commonly causes 
a good deal of ha>morrhage. 

Tumours of the nostrils other than those above described 
are of r.are occurrence, but p<apillomata, osteomata, and 
enchondromata growing from the n.asal cartilages h.avo 
occjxsionally been observed. 

ADEirOZD VEGSTATZOXrS. 

Adenoid vegetations are overgrowths of the adenoid or 
lymphatic tissue of the n.aso-pharynx, and are often asso- 
ciated with a general thickening of the mucous membrane. 
They occur as small, pendulous growths, seldom larger than 
a pea, and are generally sessile, though occasionally pe- 
dunculated. The mucous membrane of the pharynx, of 
the soft palate, and of the posterior nares is the seat of the 



ADENOID VEGETATIONS. 


640 


disease, and in many cases the growths extend around the 
orifices of the Eustachian tubes. A microscopical examina- 
tion shows that the vegetations are covered by mucous 
membrane, and are composed of a frfimework of loose con- 
nective-tissuQ, well supplied with vessels, in which are 
embedded lymphatic follicles such as are found in tlie 
tonsils. 

Adenoid vegetations are essentially a disease of childhood, 
and occur with about e<iiial frecpiency in the two sexes. 
They are considered by some authors to be relatively com- 
mon in strumous subjects, and are often seen in conjunc- 
tion with enlarged tonsils. The chief trouble occasioned by 
these growths is deafness, which results partly from nasal 
obstruction and the mechanical occlusion of the Eustachian 
orifices, and partly from an extension of congestion and 
catarrhal inflammation along the Eustachian tube to the 
middle ear. Other troubles are an unpleasant nasal voice, 
attacks of pharyngitis, laryngitis, and nasal catarrh. It is 
probable that, as the patients grow up, the vegetations 
shrink and atrophy, but in many cases, before this, which 
may be considered the natural cure has occurred, perma- 
nant deafness has resulted. 



CHAPTER J.IX. 

DISEASES OF THE CESOPKAGUS. 

The oesophfigus is very rarely the seat of simple inflamma- 
tion or ulceration . Either of these conditions may, however, 
be set up by injury caused by swallowing rough or sharp 
substances, or else by drinking caustic acids or alkalies. In 
diphtheria, also, the ulceration and formation of membrane 
frequently extend to the <esophagiis. 

Slight inllammatioiis or ulcerations clear up without 
inducing any important change, but in some cases of 
poisoning by corrosive Irpiids the scarring which ensues is 
sufficient to cause a diminution in the calibre of the tube, 
and so produce a fibrous stricture. 

These, like strictures of other mucous passages, are very 
liable to continue to contract, and sometimes cause such 
narrowing that the passage of food becomes impossible, and 
death from starvation ensues. In cavses such as these, the 
oesophiigus above the strictured portion is usually dilated 
and its walls often thickened. This condition readily 
explains the fact that food is sometimes .apparently 
swallowed, and is after a time regurgitated, having merely 
gone so far .as the pouch .above the stricture. In other 
cases, .again, the mucous lining of the pouched portion is 
inflamed or ulcerated, with the resulting discharge of much 
mucus, which is constantly being “ hawked up ” by the 
patient. 

Cancerous stricture is unfortunately much more 
frequent than simple fibrous narrowing, and is especially 
liable to occur in old people. It is more often met with in 
men than in women. The most common variety of malig- 
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nant growth of the oesophagus is certainly epithelioma, the 
growth originating from the squamous cells which line the 
tube, but spheroidal-celled scirrhous carcinoma is by no 
means rare, and I have myself seen four or five instances 
of it. Colloid and medullary cancers are much more 
uncommon.* 


Fig. 152. 



l^ilatation of the oesophagus above a stricture. 


Epithelioma is especially frequent in the upper part of 
the oesophagus, and is met with just behind the cricoid 
cartilage more often than in any other situation. In some 
cases the new growth extends into the lumen of the tube, 
and thus obstructs the passage of food, but more frequently 
it infiltrates the walls in their whole circumference, and, 
gradually causing an induration and shrinking of the latter, 
results in the formation of an “ annular stricture.” In 
other instances, again, the growth extends along several 
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inches of the tube, and so causes a ‘tubular stricture.” In 
any case the mucous membiune soon becomes ulcerated, 
and a foul, sloughing, and bleeding surface is produced. 
The other most common sites for epithelioma are the lower 
portion of the (esophagus just above the cardiac orifice of 
the stomach, and that part of the tube opposite to the 
bifurcation of the trachea. 

Scirrhous carcinoma is not so common in the upper part 
of the oesophagus as lower down, and is more often seen in 
that part of the tube which is within the thorax than that 
which is in the neck. The growth presents the characteristic 
appearance of similar growths elsewliere, being extremely 
hard, causing much contraction, and developing with com- 
parative slowness. 

Both epithelioma and sciiThus of the oesophagus terminate 
fatally, and each in much the same manner. Death may 
be finally brought about in one of several ways. In some 
cases the inability to swallow induces starvation, but in many 
more the growth extends to, and opens, the trachea or 
bronchi, sets up septic broncho-pneumonia by the passage 
of the foul discharge into the air-passages, and sometimes 
leads to an almost gangrenous condition of the lung. More 
rarely the pericardium is involved, and acute pericarditis 
terminates the case. In other cases, again, death appears 
to result rather from blood-poisoning than anything else, 
and the source of this is not difficult to find when we con- 
sider the extremely foul surface from which discharge is 
constjintly passing into the food-passages or is being directly 
absorbed by the lymphatics. 

If a patient who has died of cancer of the oesophagus be 
examined post-mortem, it is by no means infrequent to find 
no glandular enlargement and no secondary growths ; but 
in other cases, the glands in the neck or the thorax are 
infiltrated, and in some the liver, kidneys, or lungs are 
similarly afiected. 

Sarcomatous tumours of the oesophagus are very rare, 
and do not require any special description. 



CHAPTER LX. 

KXSXiNZA. 

A iiEUNiA is an abnormal protrusion of some of tlio con- 
tents of the abdominal cavity. This protrusion most often 
occurs at one of the places where the passage of various 
structures from the abdomen to the lower extremities or 
genital regions provides apertures which may allow, in addi- 
tion, the transit of some of the abdominal viscera. 

A hernia is described as being composed of a sac and 
contents. The sac consists of peritoneum, and, except 
in the case of congenital malformations, is formed by a 
protrusion of a portion of the parietal peritoneum in front 
of the viscus which is escaping from the abdomen. At first 
this sac has no independent existence — i.e., if the contents 
are returned into the peritoneal cavity, the bulging peri- 
toneum will again become smoothed out. This, however, is 
only in the very earliest stages of the hernia, for after a 
short time the sac contr*acts adhesions to the tissues 
amongst which it has been thrust, and can no longer be re- 
duced. And not only does the sac become adherent to the 
tissues around it, but the folds into winch the peritoneum 
is thrown at the orifice through which it is extruded become 
adherent to one another ; for it is evident that, if the peri- 
toneum covering the internal abdominal ring, for example, 
be thrust down into the scrotum, it will be thrown into 
numerous folds where it psisses through the ring, and it is 
between these folds that adhesions shortly form. This 
narrowed part of the sac which lies close to the abdominal 
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cavity is named the neck, whilst the lower part, which is 
much more capacious, is called the fundus. The sac thus 
becomes somewhat flask-shape, and the neck is in time still 
further narrowed. Por, as the result of the pressure of its 
contents within, and of the abdominal rings without, the 
peritoneum and sub-peritoneal tissues become matted and 
thickened by fibrous tissue, and a more or less dense fibrous 
ring, with occasionally some unstriped muscle, is formed at 
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'riu; Sac of an ln.tj;ninal Hernia, showing the constriction 
and fibrous ring at the neck. 


tite nock. The peritoneum forming the fundus also under- 
goes a chjinge of texture. In most hernije (c.y., inguinal 
and femoral) it becomes slightly thickened ; whilst in others, 
notably in the umbilical variety, the peritoneum forming 
the sac is so thinned that in places it entirely disappears, 
and the sac is then called “ incomplete.” In other hernite, 
again, the sac is incomplete from the first, for a viscus 
which is not entirely covered by peritoneum, such as the 
bladder, or in some cases the ciccum, may escape from the 
abdominal cavity without pushing a complete covering of 
peritoneum in front of it. In such hernite the protruded 
viscera rapidly become adherent to the tissues amongst 
which they lie, and are consequently irreducible. 

The contents of a hernial sac consist of a little fluid 
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secreted by the serous surface, with, usually, either intestine 
or omentum ; but almost any of the abdominal viscera may 
herniate, those only being excepted whicli, like the pancreas, 
are firpily fixed. A hernia containing omentum is named 
an epiplocele ; one containing intestine, an enterocele. 

The condition of the contents varies. When the 
latter can be returned within the peritoneal cavity, the 
hernia is said to be reducible, whilst if such is not the 
case it is called irreducible. In some cases, usually as 
the result of injury, the hernia becomes inflamed ; and in 
others, fa?ces, accumulating in the gut which is in the sac, 
cause the hernia to increase in size and to hec^ome for the 
time irreducible — a condition to which the term obstructed 
or incarcerated is applied. 

Lastly, the hernia may be strangulated, but before 
describing this it is necessary to say a few words on the 
subject of irreducible lierniie. 

As already mentioned, some liernhe are irreducible from 
the time of their formation, a circurnstaiuro which is de- 
pendent on tlie incompleteness of their sac; whilst others, 
which ai’e at first reducible, become irreducible through 
the thinning away of the peritoneum forming the sac, and 
the subsequent adhesion of the contents to tlie tissues 
with which they are thus brought into contact. The com- 
monest cause of irreducibility, however, is thickening of 
the protruded omentum, for, on account of the friction and 
pressure to which a herniated piece of omentum is subjected, 
it soon becomes gradually indurate<l and increased in size 
by the formation in it of fibrous tissue, .and is conserpiently 
after a time unable to return by the aperture through 
which it formerly escaped. In other cases, .agfiin, this 
thickening ls .accompanied by the contr-action of adhesions 
to the sac- wall or to some of the contained intestine, and 
thus a further obstacle is offered to reduction. L.astly, it 
has been already mentioned that, when the intestine in a 
hernial sac becomes blocked by faeces, it is for the time 
irreducible. 
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In a strangulated hernia, not only arc the contents 
irreducible, but they are so tightly constricted that tlie 
cirmlatimi of the blood through them in interfered vnth ; it is 
to the hitter condition that by far the greater importance 
is to 1)0 attached. In some eases, and especially those 
where the hernia is suddenly caused by exertion or injury, 
the contents, as soon as extruded, are so tightly gripped by 
the margins of the aperture through which they are thrust 
thiit stiangulation at once ensues. Tin's is by no means a 
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A II S;u*. containing a mass of thickrnal oincnlnin which 
has bt.'coinc adhrrcnl to the posterior wall of the sac. 


common oocurrenco, Jind it is usiuilly only after existing for 
some time that liernitt? become strangultited. At first sight 
this is not altogether easy of explanation, for it does not 
appear evhlent why si hernia which has frequently descended 
before, and has til ways hitherto been reducible, should 
suddenly become so tightly gripped as to cause its irreduci- 
bility and constriction. And it may be easily seen that 
these conditions cannot be due to any sudden alteration in 
the size of the rings or the neck of the sac, for neither of 
these possesses the requisite amount of contractility. The 
true cause of the strangulation is probably to be found in 
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the descent of a greatei* quantity of intestine or omentum 
tluui has before desceiuk*<l, and the conse({uently greater 
pressure to which either is sul)jected at the aperture 
through which it passes. This is borne out by tlie evidence 
of patients, wlio often state tliat on the occasion of 
strangulation tlie liernia lias descended in greater bulk than 
previously. The descent may be due either to exertion 
or to excessive movement of the intestines, as in colic or 
diarrhma. 

The position of the constriction relative to the contents 
of the sac diflcrs in di/lerent cases. In some it is outside 
the sac — e.^., at the external or internal abdominal rings, 
.at Iley’s or Gimbernat’s ligaments, ttc. In others it is the 
fibrous thickening alre.ady described as forming the neck of 
the sac which is the constricting element ; whilst in a. few 
and rare instances the coils of intestine are encircled 
by bands of adhesion formed within the sac itself, in the 
manner already mentioned in connection with irreducible 
hernia>. 

If intestine be strangulated, it is the pass.ago of venous 
blood which is first interfered with, and the gut becomes 
congested. The congestion in its turn causes swelling, and 
thus increases the tightness of the constriction. The gut 
becomes of a dark plum colour, very tense and shiny, and 
at the same time the fluid in the sac quickly increases in . 
quantity .and becomes blood-st.ained, being exuded from the 
serous surface of the imprisoned intestine. In many cases 
the distended vessels relieve themselves by rupturing into 
the c.avity of the gut, the blood being subsequently p.assed 
anum if the str.angulation be relieved. After a time, 
not only is the venous circulation obstructed, but, .'is the 
tightness of the constriction incimses, the flow of blood 
through the arteries is .arrested, and gfingrene of the im- 
prisoned intestine shortly ensues. In such a isase, the 
colour of the gut changes to an ashen grey, the surface 
becomes wrinkled, its shiny appearance is lost and the 
peritoneum can be peeled off ; finally, rupture results, and. 
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fajces escape into the sac. Usually, the patient dies by the 
time such a stage has been reached, death being usually 
brought about by a combination of circumstances, chief of 
which is the exhaustion which results from the enforced 
starvation and the piin ; but the absence of proper 
abdominal respiration, and the pushing up of the diaphragm 
by the distended int( 3 stines in many cases causes very serious 
congestion of the lungs and distension of the right side of 
the heart. In very rare instances the patient survives yet 
longer, and, if such he the cfise, suppuration and sloughing 
of the sac and of the tissues around it will follow, and fjeces 
will iinally be discharged through the skin. In some cases 
peritonitis supervenes, being caused by an extension of in- 
inllamination from the sac ; but in other cases, even when 
gangrene ensues, the extravasation of ficces into the peri- 
tonefil cavity, and the spread of inllainmation to the serous 
membrane are a nested by adhesion between the strangulated 
gut and the neck of the sac. 

Rut not only does the constriction of the gut tend to 
cause sloughing of the part beyond the stricture ; it also 
causes ulceration of the intestine at the seat of stricture 
itself. This is a fact of the greatest practical importance, 
for it may happen tliat the state of the knuckle of 
intestine which is found in the sjic during the operation of 
•lierniotomy is sullicicntly good and free from appecarance 
of sloughing to warrant its return after division of the 
stricture, hut that, nevertheless, the intestine inhere gripped 
is at one small spot already ulcerated or sloughing. If this 
condition is not ascertained by drawing down the gut and 
examining it before ellecting its reduction, nothing can pre- 
vent subsequent becal extrav;isation and diffuse peritonitis. 
(See Fig. 155.) 

In cases wheiH) an opportunity is afforded of making a 
post>mortem examination of a case of strangulated hernia 
which htxs not been relieved by operation, the difference in 
the appearance of the intestine above and below the seat of 
strangulation is very marked, for the coils above are 
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greatly distended and congested, and in extreme cases, 
where the distension has been excessive, the peritoneal coat 
splits j the coils below the stricture, are, on the coiitraiy, 
collapsed and pale. 

In those cases where tlie gut has sloiiglied and all the 
fseces continue to bo discharged ihroiigh the skin the 
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Loop of Ti\t(jslinc from a case i)f Strai\»(ul;ai il lM;im)ral 
Hernia. A small oval u1c(T marks tin: i)lace where the 
has been constricted by Oiinbernat’s ligannait. 'Tin; large* 
piece of intestine to the right is a portion of the dilated int(!S- 
tine above the seat of strangulation ; the small piece of 
intestine to the left was below the stricture. 

patient is said to have an artificial anus. When most of 
the fjcces are passed by the anus arnl l)ut little fjccal matter 
escapes by the opening, the term faecal fistula is em2)loye(l. 
If only a small portion of the whole circumference of the 
gut h.as been destroyed, such an opening may gradually 
contract and finally close, but when the sloughing hits been 
of greater extent so fortunate a conclusion is not to be 
expected. In consequence of the pressure exercised by 
the abdominal contents on the distal portions of the 
intestine, the latter remains collapsed and does not permit 
of the passage of ficces, whilst, after a time, a further 
obstacle is interposed in the form of a protrusion of 
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a fold or spur of mucous membrane from between the 
apertures of the upper and lower pieces of intestine. 
This acts as a valve, and eflectually prevents the passage 
of fjeces by the natural channel, and, until it has been 
removed by operation, the artificial anus remains patent. 

The causes of herniae are cither congenital or 
aetjuired. Of the fornuu*, the cliief predisposing cause is a 
failure of the normal closui-e of the processes of peri- 
toneum whicli in fu‘tal life extimd into the scrotum and 
through the umbilical aperture. The consecpumt weakness 
of the ablominal wall is in some instances supplemented by 
an undue length of the im^sentcuy, which allows the intes- 
tines to hang more heavily than is natural against the 
parietes. In a considerable percentage of such cases, the 
lua'nial tendency a.])p(Mrs to be hereditary. 

In la.t(;r life th(^ mesiaitory and onnaitum may acf|nire an 
undue hmgth tlirongh sti’etching, consequent upon the 
accumulation of fat in their substance, and, from the same 
cause, the tension of the abdominal contents may be 
(H)nsiderably increased ; in some cases also the whole 
mesentery is displa(HMl and slid downwards by the increased 
weight it is called on to support. It is thus that umbilical 
lun'uijo, more especially, are found in people over middle 
age who have rec(*ntly beijomo obese. Tlie reverse condition 
also, namely, wasting and loss of llesh, tends to the develop- 
ment of hernije, although in a dillerent manner. Here, 
the abdominal contents become prone to i‘xtrusion on 
account of the removal of the fat and cellidar tissue which 
normally occupy the apertures of exit from the abdomen. 
It will therefore bo seen that both emaciation find obesity 
are causes of hernia> in adult life, and it maybe added that 
anything which induces a loss of muscular tone, any con- 
dition of debility, is favourable to the production of a 
hernia. For, normally, the muscular walls of the abdomen 
by their constant contraction both support the contained 
viscera and promote the closure of all apertures which 
naturally exist. 



INGUINAL HERNIA. 


noi 

As directly exciting causes of lierniic may be mentioned 
the constant straining cough of chronic bronchitis and 
wounds and lacerations of the al>ilominal walls. Thus, it is 
common for a hernial protrusion to follow the operations of 
ligature of the iliac vessels, alwlominal section, »fec., as well 
as accidentaf injuries of various kinds. Huppuration also 
tends to produce the same result. 

VARZSTZES OF BERITZJC. 

It is not po8sil)le to devote sullicient space in the present 
work to a description of the anatomy of the parts concerned 
in the various forms of hernkc ; for such details, works on 
anatomy should be consulted. It is, however, desirable to 
point out very briefly the common positions of hernial pro- 
trusions, fis well as the main points worthy of notice in 
connection with the probable .seat of stran^mlation and the 
mode of formation of the sac. 

In inguinal hernia the protrusion pjisses either through 
the whole length of the inguinal canal (an oblique hernia) 
or directly through the external abdominal ring (a direct 
hernia) and thence into the scrotum or labium. The sac of 
such a hernia may bo (a) congenital or (6) ac(|uired. Of 
the former there are several varieties. 

Normfilly the descent of the testis into the scrotum is 
followed by a closure of the process of peritoneum which 
the organ carries with it from the abdominal wall. This 
closure commences, above, at about the level of the external 
abdominal ring, and, below, immediately above the testis. 
The intervening or “ funicular ” portion of the tunica 
vaginalis is subsequently gradually obliterated. If this 
closure does not occur at all, then the cavity of the tunica 
vaginalis testis communicates directly with the peritoneal 
cavity ; and if a hernia descends, which is by no means 
necessarily the case, it will pass into a sac already formed, 
namely, the tunica vaginalis testis. Such a hernia is 
named congenital.” 

In other cases the tunica vaginalis testis becomes shut 
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off from the general peritoneal cavity by adhesion imme- 
diately fibove the testis, as already mentioned, but instead 
of the funicular portion of the peritoneal sac being ob- 
literated, and closure occurring at the external rmg, the 
funicular portion remains open and ready tp receive any 
viscus that siibse(|ueiitly protrudes. To such a hernia the 
name of “funicular’^ is applied, for the sac is formed of 

I'lc;. 157. 
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I of a ClouRrnital In- 
guinal Ih-Tiiia.. 'riic loo]) of gat 
is witliin tliu tunica vaginalis 
testis. 



Diagram of a Funicular Hernia. 
'The loop of gut is in the unohli- 
terated funicular portion of the 
tunica vaginalis, which has been 
separated from the testicular por- 
tion. 


the unobl iterated “funicular’* portion of the tunica 
vaginalis, the tesstis itself being separated from the hernial 
Siic by a thin septum. 

In yet other cases both the funicular and testicular por- 
tions of the tunica vaginalis remain iinobliterated and 
continuous with one another, but their cavity is separated 
from the general peritoneal cavity by the closure already 
mentioned, which normally occurs at the external abdo- 
minal ring. If a hernia now develop, the hernial sac is 
usually formed by a protrusion of a fresh portion of peri- 
toneum from the neighbourhood of the internal abdominal 
ring, the sac being thus an acquired one. In such a case 
the hernial sac is liable to be protruded behind the un- 
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obliterated funicular i)ortion of the tunica vaginalis, and 
as it incrojises in size, tends to bulge into the cavity of the 
latter. A hernia with such a relation to the tunica 
vaginalis is named “infantile.’’ 

Another variety of hernia is generally described whicli 
is said to be developed in connecjtion with a precisely 
similar abnormal condition of the tunica vairinalis to that 


last described. It is named 
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Diagram of an InfantiUj I iL'i nia. 
The loop of gut is behind the un- 
obliteratecl funicular portio 1 of the 
tunica vaginalis, and is c >ntainefl 
within a sac formed by a p ocessof 
peritoneum pushed down fj the 
neighbourhood of the intcrr al abdo- 
minal ring. 


encysted,” and the sac is 


h I( i, I ^ij. 



Diagram of an ICncysted nciniiii. 
The gut is contniiHMl within a sac 
formed by an invagination of the 
U|>iK;r part of the unol)literated 
funicular portion of the tunica 
vaginalis. 


said to 1)6 formed by a yielding of the adhesions at the 
point of closure of the funicular portion opposite the 
external ring. In this form of hernia the sac is invagi- 
nated into the unobliteratcd funicular portion, and is not 
placed completely behind the latter as in the infantile 
variety ; much doubt, however, has recently been cast on 
the existence of true encysted herniae by the investiga- 
tions of Mr. Lockwood. Reference to the accompanying 
diagrams will render these various forms of hernisB more 
intelligible. 
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Interstitial Hernia. — This form of hernia, called also 
“ iiitra-parietal ” and “ hernie en bissac,’* is characterised 
by the presence of offshoots or pouches of the sjic, which 
extend amongst the structures composing the alidominal 
wall, 'rhus, a sac may meet with some obstruction at the 
external abdominal ring, and may then extend either 
upwards, outwards, or inwards behind the aponeurosis of 
the external oblique. In other cases it passes through the 
external ring, but, meeting with dilliculty in its further 
passage to the scrotum, extends between the skin and 
external oblique, and forms a swelling parallel to Poupart’s 
ligament. Much more rarely the sac extends into the 
iliac fossa and passes between the iliac fascia and the 
peritoneum. This variety of hernia not infrequently com- 
plicates retention of the testis in the inguinal canal, and 
in such cases is the result of the obstruction offered by the 
testis to the descent of the gut into the scrotum. 

Acquired Inguinal Hernia. — In the case of an 
ordinary ac<piired inguinal hernia there is no abnormal 
condition of the tunica vaginalis to complicate matters, and 
the sac is formed in the manner already described in an 
earlier part of the present chapter. When an inguinal 
hernia l)ecomes strangulated, the seat of constriction may 
be either the external or internal abdomiutal ring or the 
neck of the sac, but it should bo remembered that when 
the sac is of congenital origin its neck is almost always the 
cause of the constriction. 

In femoral hernias the protrusion takes place at the 
crural ring, traverses the crural canal, and subsequently 
appeal’s at the saphenous opening. The sac is always an 
acquired one, and is not so capacious as is that of an in- 
guimtl hernia. The contents are usually part of the 
ileum with more or less omentum. If strangulation 
occur, the seat of constriction is usually outside the sac, 
being at GimbernaPs or Hey’s ligament or the deep crural 
arch. On account of the sharpness of these bands of 
ligament, the imprisoned gut ulcerates and sloughs more 
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rapidly than is the case in inguincal hornire, and it is well 
known to all surgeons that, on this account, the mortality 
after herniotomy for femoral hernia is greater than in the 
case of uiguinal ruptures. 

In umbilical hernia the abdominal viscera escape either 
through the umbilical ring itself or else through the linea 
alba in its immediate neighbourhood. This form of 
rupture is common in new-born children, and in them is 
readily curable by the application of slight pressure. 
When occurring in jidult life, it is met with most com- 
monly in very stout people with much intra-abdominal fat. 
In these the sjxc is usually of extreme tenuity, and is often 
gradually thinned away to such an extent that in places it 
becomes incomplete, the contents contracting adhesions to 
the surrounding parts and becoming irreducible. These 
contents almost always comprise omentu*'! and jejunum, 
but in some cases the transverse colon is extruded. If 
strangulated, the seat of constriction is the aperture of 
exit in the linea alba., or adhesions formed by the omentum 
within the sac. 

In obturator hernia the sac is always {ic(|uircd, and is 
protruded through the upper part of the obturator foramen 
in company with the vessels and nerves of the same name. 
This variety of hernia is most common in thin, elderly 
women ; the sac is alwfiys small, but sometimes causes 
pressure on, and pain in the course of, the obturator nerve. 
Strangulation is not common, and, when it occurs, the 
constriction is usually outside the sjic and not very acute. 
(See Fig. i6o ) 

A ventral heniia is one in which the sac is formed by 
a protrusion of peritoneum at a part of the abdominal wall 
in which normally no aperture exists. Such hernijc some- 
times occur in the middle line between the recti muscles in 
women who have had prolonged and diificiilt labours, Viut 
are more often the sequel of wounds of the abdominal wall 
followed by formation of a weak and yielding scar. They 
are very rarely strangulated. 
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Perineal and sciatic herniac are extremely rare. In 
the former, the protrusion takes place between the anterior 
fibres of the levator ani ; in the Jatter, through the sciatic 
notch, beneath the gluteus maximus. 

Diaphragmatic hernia is either due to a cofigenital 
defect in the diaphragm or to injury. In the former case, 
the congenital aperture is almost invariably situated in the 
left half of the muscle ; in the latter, it may be situated in 


Fig. i6o. 



An Obturator Hernia. The sac protrudes through the 
upper part of the thyroid foramen, and the obturator vessels 
and nerve arc stretched over its anterior surface. 

any portion. In this form of hernia there is no true sac, 
the viscera escaping into the pleura, and, more rarely, into 
the pericardium. The viscera which escape are usually 
the stomach, colon, and small intestine. Strangulation is 
rare, but is not unknown. 

liittre’s hernia is the term applied to a strangulation 
of a Meckel’s diverticulum, whilst Richter’s hernia is the 
name given to the strangulation of a portion only of the 
whole circumference of a knuckle of intestine. To this 
latter condition the name of partial enterocele ” has 
more recently been given. Both these varieties of hernia 
are of interest, for although in neither of them is the whole 
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cfilibre of the gut mechanically obstructed, nevertheless all 
the symptoms of strangulation are present. It is thus 
evident that the vomiting,and constipation which accompany 
strangulation are not the result of simple mechanical 
obstruction, but are caused reflexly by the injury to, and 
irritation of,*the constricted peritoneum. 

In connection with the subject of hernia may bo men- 
tioned protrusions of sub-peritoneal fat through the 
linea alba. They usually occur about midway between the 
umbilicus and the ensiform cartilage, and form soft, par- 
tially reducible swellings, about the size of a walnut or a 
little larger, and increasing during any straining move- 
ments or in the act of coughing. Homctimes they can be 
reduced and the aperture of exit in the linea alba can be 
clearly defined, but in all cases where they have existed 
more than a few months they become irreducible. I have 
seen these swellings in both men and women above middle 
age, and have had opportunities of examining two of them 
post-mortem. They are liable to be mistaken for true 
herniie, but the mistake is of little consequence, for they 
are well treated by the application of a truss. 



CHAPTER LXI. 

XNTZSSTZNAZi OBSTRUCTION. 

This term is applied to all the various forms of mechanical 
obstruction of the intestines within the abdomen, as opposed 
to the external hernire which protrude through the abdo- 
minal walls. 

The following are the chief varieties of intestinal obstruc - 
tion : — Internal hernuo ; volvulus ; 
intussusception ; obstruction by 
foreign bodies and faecal accumu- 
lation ; stricture ; tumours of the 
intestine ; pressure on the bowel 
from without by tumours, &c. ; 
chronic peritonitis. 

The term internal hernia is 
applied to cases in which intestine 
has become constricted by bands 
of adhesions or of omentum, or 
by slipping through apertures in 
the omentum or mesentery or into 
such normal openings as the fora- 
men of Winslow and the inter- 
sigmoid fossa. Bands of adhesion 
are formed as the result of peritonitis, and are most 
common in the right iliac fossa, though they may occur 
in any part of the abdomen. Portions of omentum may 
also become adherent from peritonitis or by inclusion in 
the sac of an irreducible hernia. In other cases bands are 
formed in connection with a persistent Meckel’s diver- 


Fig. i6i. 



An Internal Hernia. A 
loop of small intestine is 
strangulated by a band of 
adhesions. 
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ticulum. Tliis latter, when present, is a pouch or offshoot 
of the small intestine, formed by an undue persistence and 
development of the vitelline duct. It is situated about two 

Fig. 162. 



Mockul’s Diverticulum. From a specimen in the Museum 
of St Hartholoii lew's Hospital. 

feet above the ileo-cnecal valve, and varies in length from an 
inch to a foot. In some cases it is adherent to the umbili- 
cus from birth, and may, indeed, open on to the abdominal 
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wall in this situation, presenting either a cul-de>sac or else 
a complete tube, opening into the intestine at one end and 
at the navel at the other ; in other cases, it contracts 
adhesions to the iliac fossa or to some other part of the 
abdominal parietes as a result probably of an attack of 
inflammation induced by impaction of intestibal contents ; 
whilst very frequently it remains free and movable in the 
abdominal cavitj*. When adherent, coils of intestine may 

Fio. 163. 



Mcckd’s Diverticulum opening at the umbilicus. 

be caught around or compressed by it; whilst in some 
few instances, when free, it luis been known to knot 
itself round the mesenteric atbichment of a knuckle of 
bowel, although in the vast majority of cases it causes 
no trouble whatever unless it is attached at its extremity. 
Strangulation of intestine from slipping through aper- 
tures in the omentum, into the foramen of Winslow, &c., 
is of very rare occurrence, and does not require further 
comment. 
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Volvulus^ or twisting of the intestine, is most often 
seen in the sigmoid flexure, but is nowhere common. In 
cases where the sigmoid flexure is unusually voluminous, 
large coils of the gut sometimes protrude almost at right 
angles ’from the course of the descending colon. The size 
of these coilS is in most cases acquired, and appears to be 
the result of chronic constipation ; in such cases the meso- 
colon is also longer than natural. If this part of the bowel 
be distended by faeces, it may happen that these coils become 
doubled over by the weight of their contents, and so 
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An Intussusception. The sheath has been laid open so 
as to show the intussuscepted portion. 

twisted upon their mesenteric axis ,and kinked that both 
the passage of faeces and the free circulation of blood 
in the mesenteric vessels are interfered with, and strangu- 
lation results. In such cases gangrene and peritonitis 
rapidly ensue. Much more rarely a similar form of vol- 
vulus is found in the ascending colon, whilst the same 
portion of bowel has also been seen twisted around its own 
longitudinal axis. The cmcum also, especially when im- 
perfectly developed, has been known to be the seat of a 
twist. Volvulus of the small intestine is met with only 
in connection with previous peritonitis and adhesion of loops 
of intestine ; it is extremely rare. 
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Intussusception. — In intussusception one portion of 
the intestinal tube is invaginated into the lumen of that 
portion of intestine with which it is immediately con- 
tinuous below. A complete intussusception consists of 
three cylinders or rings of bowel. The innermost of these 
is named the entering layer; the middle, tlie returning 
layer; and the external, the sheath. Intussusception is 
most common in children, and usually originates at the 
junction of the ileum with the ca'curn. In this situation 
the ileum, with the ileo-cfccal valve, is pushed into the 
more capacious ca;cum. If the intussusception now con- 
tinues to increase, it does so at the expense of the colon, 
more and more of which is rolled in by the constant and 
excessive vermicular contraction of the intestines. It thus 
happens that the apex, or presenting pai t, of the invaginated 
bowel, or the “ intussusceptum,’^ throughout the develop- 
ment of the aflection always consists of the same portion of 
gut which originally became intussiiscepted, namely, the 
ileum and the ileo-ca^cal valve, and thus in some cases the 
latter may present at the orifice of the anus. This form of 
intussusception is named ileo-csecal^ but another and 
much more rare form, named ileo-colic, is met with, in 
which the ileum becomes inverted through the ileo-ctecal 
valve, and the intussusceptum increases by protrusion of 
additional portions of ileum. Intussusceptions are also 
found in the small intestine and in the descending colon 
and sigmoid flexure, but seldom attain a large size. All 
true intussusceptions may easily be distinguished from 
similar invaginations which are formed sometimes during 
the irregular movements of the intestine which occur not 
uncommonly just before death. These latter intussuscep- 
tions are always small, frequently multiple, easily reduced, 
and the gut is not congested. 

If an intussusception remain unreduced, congestion and 
subsequent sloughing of the imprisoned bowel is apt to 
ensue. In some cases an intussusception persists for a 
considerable time without serious mischief resulting, but 



OBSTRUCTION BY FOREIGN BODIES. 573 

such instances are comparatively rare, and much more 
commonly the circulation in the intussuscepted gut is 
quickly interfered with by the traction on its mesentery. 
The intussusceptum swells from venous engorgement, and 
very soon blood escapes from the distended vessels into the 
interior of t!ie intestine, as well as into the wall of the gut 
itself. The swelling causes, in its turn, a greater constric- 
tion of the intussusceptum where it enters the sheath, the 
arterial circulation is arrested, and gangrene results. In 
its early stages an intussusception may be reduced, but 
later on this becomes impossible. The irreducibility is in 
great part the result of the swelling already mentioned, 
but, in addition, adhesions soon form between the peritonefil 
surfaces of the entering and returning layers, Jis well as 
between the sheath and the entering layer, and fix the 
latter in its abnormal position. In almost all cases there is 
an extension of inflammation from the inflamed or sloughing 
intestine to the neighbouring peritoneum, and peritonitis 
results, whilst sometimes the sheath itself becomes ulcerated, 
or even gangrenous. Spontaneous cure is more rare than 
is generally supposed ; in such cases the gangrenous intus- 
susceptum is cast oir as a slough, and the patient recovers 
with an intestine which is shortened in proportion to the 
length of that piece which has sloughed, the continuity of 
the canal being established by the adhesions which form 
between the sheath and the entering layer. 

It is not easy to assign a definite cause to each indi- 
vidual case of intussusception, but it is probable that all 
owe their origin to irregular and excessive contractions of 
the bowe such as occur in colic or result from the presence 
of any hard or foreign body in the intestine. In some rare 
cases the trouble may be traced to the presence of a polypus, 
which, being gripped by the bowel below its seat of attach- 
ment, is drawn in, together with the gut from which it 
grows, during peristalsis. 

Obstruction by Foreign Bodies and Faecal Ac- 
cumulations. — It is not often that intestinal obstruction 
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results from the presence of foreign bodies, unless in this cate- 
gory hardened faeces be included. The various foreign bodies 
wliich are so frequently swallowed are seldom of sufficient 
size to block the intestine, whilst yet small enough to 
safely pass the msophagus and stomach. Thpy may, it is 
true, lodge in the cjccum or some other part of the alimen- 
tary tract, and cause great trouble by setting up ulceration, 
with the subsequent formation of faecal abscesses or fistulse, 
or may induce peritonitis ; yet, withal, they seldom entirely 
obstruct the calibre of the intestine. A more frequent 
cause of obstruction is a gall-stone, and it is probable that, 
when it is of sufficient size to become impacted, it has 
gained the cavity of the bowel rather by ulcerating from 
the gall-bladder into the duodenum than by passing along 
the gall-duct, for it is difficult to conceive that a stone 
which would traverse the latter could block the gut. But 
whether the foreign body be a gall-stone or something 
swallowed by the patient, it is more likely to be arrested at 
the junction of the small with the large intestine than 
elsewhere, on account of the opposition offered to its further 
progress by the ileo-cjccal valve. Intestinal calculi, or 
enterolithes, are of rare occurrence ; they are usually com- 
posed of phosphatic deposits formed around some foreign 
body, or of masses of hair or fibre ; these latter are gene- 
rally met with in hysterical subjects or lunatics. In other 
Ciises the calculi are composed of vegetable matter, or of 
masses of insoluble salts, such as magnesia, which have 
been taken medicinally. Any of these forms of entero- 
lithes may attain great size, and completely obstruct the 
bowel. 

Ea^cal accumulation is the result of long-continued and 
neglected constipation, and is seldom seen in early life. 
The accumulation ie necessarily gradual, and is most com- 
mon in the crDCum, sigmoid flexure, and rectum. In such 
cases the intestine, which is already feeble and slow to con- 
tract, becomes still more paralysed by the distension and 
pressure of the contained m^, and, should the condition 
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remain unrelieved, complete cessation of all peristalsis re- 
sults. In addition to the mechanical blocking of the l)Owel, 
the faical mass, which becomes harder and dryer the longer 
it is retained, causes inHammation and ulceration of the 
intestine, an^d, subsequently, localised chronic peritonitis, 
the gut above the obstruction becoming also immensely 
distended. In other cases fiecal masses not large enough 
to occlude the intestine remain in the ca>cum and keep up 
persistent irritation, peihaps for months. 

Stricture of the Intestine. — Except in the rectum, 
stricture is rare, and the forms of narrowing in this part of 
the bowel will be dealt with more fully in the chapter on 
Diseases of the llectum. The simple strictures of the 
intestines are, like those of other mucous canals, caused by 
the contraction of scar tissue at the seat of previous ulcera- 
tion, those ulcers which are most often fqjlowcd by such 
contraction being the dysenteric, the catarrhal, the tuber- 
cular, and the syphilitic. The strictures caused by the 
two first of these are most common in the largo intestine ; 
those by the two latter in the lower part of the ileum and 
the ctecum. 

There is also another variety of stricture which is not 
due to contraction of healed ulcers, but is of congenital 
origin, and is the result of a contraction of the bowel at 
the seat of its communication with the omphalo mesenteric 
duct. It has already been mentioned that in some cases 
this duct persists as a diverticulum, but in others the 
reverse condition occurs, and the process of shrinkage and 
obliteration, which ought to be limited to the duct alone, 
extends to the intestine and causes a stricture, which, in an 
adult, would be found «about two feet from the ileo-cwcal 
valve. 

Tumours of the Intestine (not including the 
rectum). — Both innocent and malignant tumours are met 
with in the intestine, the latter being unfortunately the 
more common. 

Of the innocent growths, the simple glandular polypus is 
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of most frequent occurrence. It is seen chiefly in children, 
and is sometimes multiple. Its common site is the lower part 
of the ileum and the colon. It is seldom large enough to 
obstruct the bowel, but, as already mentioned, may cause 
intussusception. Fibroid, mevoid, and fatty growths are 
very rare. 

Malignant tumours are much more common in the large 
than in the small intestine. They are almost invariably 
carcinomatous, and frequently belong to that variety of 
malignant growth to which the name of ‘‘ adenoid cancer ” 
has been given. These growths become more common the 
nearer we approach to the anus, but are more frequent in 
the cjccum than in the ascending colon. They cause much 
induration and narrowing of the intestine, with the forma- 
tion of a so-called “ cancerous stricture.” The growths 
themselves ulcerate, and may furnish a discharge of blood- 
stained and foul fluid from the anus. Above the stricture 
the gut becomes dilated, inflamed, and often ulcerated, so 
that perforation of the bowel and acute purulent peritonitis 
frequently induce fi fatal termination. On post-mortem 
examination, it is by no means rare to find no secondary 
growths in any of the viscera, and in a considerable num- 
ber of cases there is no glandular aftbction. In some cases 
the growth is tuberous, and protriules into the cavity of 
the bowel ; in others, it forms a hard ring in the wall of 
the gut itself. 

Lympho-sarcomata are also rarely seen, and occur as 
multiple, soft, fleshy tumours, of a dirty-white colour, 
covered by mucous membrane, and especially liable to 
develop in Peyer^s patches. 

Pressure on the Bowel from without by Tumours, 

— This is not a common cause of obstruction, for the 
bowel, being in most parts movable, is not readily com- 
pressed. Cancerous growths, from their tendency to fix 
and adhere to the tissues, more of ter cause obstruction 
than innocent tumours, and as examples may be quoted 
cancer of the pancreas, spleen, kidney, and liver. In other 
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cases, uterine, ovarian, or prostatic tiiiiiours compress the 
bowel, and in yet another class the obstruction is caused 
by the prc’ssure of pus. Thus, I have seen a case in which 
an abscess which formed in J3oiiglas*s pouch as the secpiel 
to rectal stri(jture and ulceration caused such pressure on 
the bowel as to induce death by obstruction, and other 
similar cases have been recorded. Occasionally, the 
tubercular glandular tumours which result from “ tabes 
mesenterica attiiin a sullicicnt size to compress the bowel, 
to which, in addition, they may contnict adliesions. 

Chronic Peritonitis. — In tubercular disease of the 
peritoneum it is by no means uncommon for the coils of 
intestine to become matted to one another and to the 
enlarged glands which are often present. In consequence 
of this matting, a chronic form of obstruction may super- 
vene. The condition is most c'^mmou in young people. 
In another class of cases the peritoneal inflammation is 
dependent upon disseminated new growth. This is most 
frequently seen in connection with malignant ovarian dis- 
ease, but in some cases the growth is primary in the serous 
membrane. 



CHAPTER LXII. 

DXSEASZSS OF TXS XLECTUXU. 

IiaPSRFORATXS AlfUS. 

Imperforate anus results from imperfect union between the 
rectum above and the posterior part of the cloaca common 
to the uro-genital aperture and the hind gut below. 

The deformity exists in varying degrees. In some cases 
there is an anal depression, at the bottom of which a 
membrane forms a septum separating the anus from the 
rectum, or else the anus itself is occluded by a similar 
membrane, which extends backwards from the scrotum to 
the coccyx. In other cases, again, the anus and rectum 
are continuous, but the gut is much narrowed at the point 
of their junction, and occasionally the anal orifice is ob- 
structed by a longitudinal fold of skin extending from the 
coccyx to the scrotum, and bisecting the anal aperture. 

In more severe examples the anal aperture is separated 
from the rectum by fibrous tissue an inch or more in depth, 
whilst in some instances the rectum itself is completely 
undeveloped. Not infrequently the rectum opens into the 
genito-urinary tract — in the female into the posterior wall 
of the vagina, and in the male into the prostatic urethra ; 
more rarely, the opening is into the bladder itself. Those 
cases in which there is no passage for fseces terminate 
fatally unless subjected to surgical treatment, the infant 
dying from vomiting and exhaustion, or from rupture of 
the csecum or colon caused by over-distension. 
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Hfemorrhoids, or piles, constitute one of the most com- 
mon of the diseases to which the lectuiii is liable. A 
hiemorrhoid«is essentially a dilated or varicose vein, or 
more often a collection of such veins. According to their 
situation relative to the anal orifice, piles are cjilled ex- 
ternal or internal, but, although it is not uncommon to 
find internal piles existing alone, external piles are almost 
always associated with the internal variety. 

External piles .are covered by skin, and are generally 
multiple. When not inflamed, they give rise to but little 
trouble, and present themselves as swollen tabs of skin 
around the anal orifice. When inflamed, they form purple, 
shiny, tense, rounded masses, ciiusing much pain and rectal 
tenesmus. If removed, they are found to consist of a 
looped varicose vein surrounded by fibrous tissue, the 
quantity and denseness of which depend upon the fi*e(juency 
with which the pile has been the seat of inflammation. 
Very commonly, the blood in the varicose vein clots when 
the latter becomes inflamed, and occasionally suppuration or 
sloughing terminates the existence of a haanorrhoid. 

Internal piles vary in structure, for, although all 
are composed of dilated vessels, the aiTMiigement and 
character of the latter are not always identical. They 
may conveniently be divided into (a) capillary, {b) venous, 
(c) arterial. 

Capillary piles are small, sessile swellings, with a 
papillated, mulberry-like surface which readily bleeds. 
This hsBmorrhage, which is common in all cases of 
internal piles, is readily accounted for when we consider 
that the latter are covered by thin mucous membrane only, 
and not by skin, as are the external ones, and that, in 
addition, they are exposed to the pressure and irritation 
of the hardened fseces of the rectum. Children are but 
seldom the subjects of piles, but when such is the case it is 
the capillary pile which is almost always found. 
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Venous piles are the most common of the internal 
hsemorrhoids. They are usually multiple, and extend from 
just inside the anal margin to a distance of one or two inches 
up the rectum. They form irregular pedunculated swell- 
ings, purple in colour, soft in consistence, and, not so prone 
to bleed profusely as the capillary variety. On section 
after removal, they are seen to be composed almost entirely 
of irregular varicose veins, surrounded by but little fibrous 
tissue, and a few small arterioles. 


Fig. 165. 



'I’hc Inner Surfiice of a Reclnm with some Larf'o Internal 
Piles. 

Arterial piles are comparatively rare. They are generally 
large, distinctly pedunculated, smooth and slippery on the 
surface, and readily bleed 'per saltwni if scratched. They 
contain arteries of considerable size, as well as varicose 
veins. 

The causes of haemorrhoids are numerous, but, in 
general terms, it may be said that they are induced by 
anything which impedes the return of blood from the 
rectum. It should be remembered that most of the rectal 
veins open into those of the portal system, and that, as the 
latter have no valves, the blood-pressure at the most de- 
pendent parts of the rectal vessels is necessarily considerable. 
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In addition, the veins of the rectum run in a submucous 
tissue which is more than usually lax and yielding — a 
condition, which, although necessjiry on account of the 
constantly varying distension of the rectum, nevertheless 
gives but little support to the veins. Chronic constipation, 
which is one^ of the most fertile causes of piles, induces them 
in more ways than one. Pirst, the fa3cal masses compress 
the veins directly, and, secondly, the thickening of the 
muscular coat of the rectum, which often results from its 
distension, causes an increased difficulty in the flow of 
blood from the veins of the submucous tissue. 

But the pressure on the rectal veins is often caused by 
diseased conditions of the rectum itself, and it should 
always be remembered that almost any disease of the rec- 
tum mfiy be complicated by piles ; this is a fact that has 
more than a pathological importance, for, if it is not 
recognised, the more serious mischief may be overlooked 
and an operation be undertaken for the cure of piles wlien 
the latter are perhaps but a complication of a rectal stricture 
or new growth. In some cases pressure on the rectum may 
be caused by a pregnant uterus or a uterine fibroid, and in 
old men by an enlarged prostate. The impediment to 
the portal circulation caused by a congested liver, often the 
result of excessive indulgence in food and drink, and still 
more that caused by cirrhosis of the liver tends to cause 
piles, whilst, in addition, the conditions which produce a more 
general congestion of the venous system, such as diseases 
of the heart and lungs, also exercise some influence. 

Lastly, sedentary occupations and a feeble state of health 
with loss or impairment of healthy muscular tone, such as 
is sometimes induced by residence in hot climates, must be 
mentioned as causes of hjcmorrhoids, and it is probable 
that heredity is not without some influence, for in not a few 
cases ha3morrhoids occur in several members of the same 
family. 
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ZSCBXO-RECTAIL AETD AXAXi ABSCESS ABB 
rZSTUEA ZB ABO. 

The abscesses which are common in the neighbourhood 
of the rectum and anu^ fall naturally into two divisions — 
those which are superficial and those wliich ai'e deep. To 
the former the name of anal abscess is often applied, for 
they develop in the folds of skin which surround the anus. 
They never attain any great size, and readily burst ex- 
ternally ; if they burst internally as well, the most common 
place for the formation of the internal opening is the line of 
separation between the external and internal sphincters — 
i.e., just within the anus itself. 

The deep or ischio-rectal abscesses are formed in the 
fossa of that name. They are situated beneath the deep 
fascia, and show but little tendency to come to the 
cutaneous surface, meeting with less resistance in their ex- 
tension toward the bowel, into which they often burst above 
the upper margin or the internal sphincter — i.e., about an 
inch and a quarter to an an inch and a half up the rectum. 
Their formation is accompanied by much biawny swelling, 
with induration and pain. 

Both anal and ischio-rectal abscesses may result from 
injury or exposure to wet and cold. Usually the injury is 
applied from without, but the presence of hard and sharp 
foreign substances in the rectum provides another source 
of traumatism, for by their passage through the mucous 
membrane they may Jillow of the escape of minute quantities 
of ficcal matter into the cellular tissue, and thus promote 
suppuration. The anal abscesses appear to owe their com- 
mencement in many cases to the irritation caused by want 
of cleanliness in this region. 

A fistula in ano is the result of an unhealed abscess, 
and just as there are two kinds of abscess, so are there 
two kinds of fistula. It must not bq supposed that all 
abscesses in the neighbourhood of the rectum refuse to 
heal, for such is not the case, but, as a very large number 
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of them lead to the formation of fistula^ it is evident that 
some common cause or causes must be present in all cases. 
One of the most constant of these is the perpetual move- 
ment of the parts, for not only are the walls of the abscess 
drawn up during defecation or the passage of flatus, but 
the perineufli is kept in motion by any violent respiratory 
act, and especially by cougliing. Another fertile source of 
hstula is the passage of fiecal matter, and the irritation 
which is thereby set up whenever the abscess-cavity com- 


Fig. i66. 



The Inner Surface of a Rectiiin with Two Small Tubercular 
Ulcers, into one of which a portion of glass rod has been 
passed. 

municates with the bowel. The fre(j[uent association of 
fistula with phthisis finds an explanation in the presence of 
tubercular ulceration of the rectum in this disease. The 
ulcer, which is generally ragged, with undermined edges, 
permits the escape of fa-cal matter, as already mentioned, 
and causes suppuration around the gut. Lastly, as in the 
case of piles, it must constantly be kept in mind that a 
fistula may be but a complication of some other rectal 
disease, such as simple or cancerous stricture, syphilitic 
ulceration, fissure, tkc. 

Three chief varieties of fistula are described — the 
complete, the blind external, and the blind internal. A 
complete fistula is one which opens both externally 



584 FISTULA IN 

through the skin and internally into the bowel; strictly 
speaking, this is the only form of true fistula, the others 
being sinuses. A blind external fistula is one which 
opens externally alone, but is “ blind ” towards the rectum, 
and, conversely, a blind internal fistula has an opening 
into the rectum alone, and none through thfe skin. The 
external opening is usually close to the anus, but in some 
cases is situated at a distance of several inches, or, in rare 
instances, as far away as the gimt trochanter. In healthy 
subjects this opening is small, and from it protrudes a 
small mass of healthy florid granulations. In phthisical 
patients the aperture is often laige and ragged, the skin 
undermined and purple, and the base devoid of healthy 
granulations, and secreting a little watery pus. 

Tbe position of the internal opening depends chiefly 
on tlie kind of abscess which has preceded the iistula. If 
an anal one, then the aperture is just inside the anus, 
between the external and internal sphincters ; whilst if an 
ischio-recta] one, the opening is placed above the internal 
sphincter, and is sometimes as much as three or even four 
inches from the anus. The character of this orifice differs, 
as does that of the external one, according to the constitu- 
tional condition of the patient. The fistulous track itself is 
lined at first by the granulation tissue of the shrunken 
abscess-cavity, but in cases of long standing the wall be- 
comes thickened by fibrous tissue, and the canal is lined by 
a dense cicatricial membrane, showing no tendency what- 
ever to heal. 

A fistula chiefly causes trouble by the discharge of matter 
and the incontinence of flatus and faeces, but, if it be 
neglected, further mischief will ensue. On account of the 
occasional blocking of the track, pus is liable to be retained 
at times, fresh abscesses form, and either burst again 
through the old opening or else point in fresh places. In 
this way other fistulous tracts ai’e produced, which in many 
cases form branching channels leading from the original 
sinus. As this trouble is continuous so long as it is allowed 
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to remain untreated, additional openings form in the bowel, 
the mucous membrane is destroyed by ulceration, and the 
submucous and muscular coats are intiltrated by fibrous 
tissue and other inflammatory products. In this manner 
the lower part of the bowel is converted into a tough 
fibrous tube,* incapable alike of properly retaining fa'ces 
and of transmitting them, for* the sphincters cease to act, 
not only because they are partly destroyed, but also because 
the mucous surface no longer maintains its normal scnsi 


Fig. 167. 



A Rectum with numerous l^'isluliT? and nnich Fibrous 
'rhickcning. 

bility, and thus the presence of hecal matter is not recog- 
nised by the patient, and does not excite the natural reflex 
contraction of the muscles. On account of the contraction 
of the newly-formed fibrous tissue, much narrowing may 
ensue, and thus lead to the development of a stricture. 
Some few cases terminate fatally from exhaustion, caused 
by profuse suppuration ; others, from acute peritonitis con- 
sequent on the perforation of an ulcer through some part 
of the rectum covered by peritoneum. 

AWAlfl rZSSURS. 

In fissure of the anus there is, as the name implies, a 
crack or fissure at the anal orifice. In very many cases no 
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other cause is apparent beyond chronic constipation, and it 
is probable that the disease generally results from over- 
distension by hardened masses of fiuces. In some instances 
the fissure is slight and readily heals even without treat- 
ment, but usually it extends, and shows little tendency to 
spontaneous cure. The common situation of a‘fissure is the 
posterior margin of the anus ; it usually reaches about half 
an inch or more up the bowel, and an examination may 
show that it is complicated by the presence of either piles 
or a polypus. It is of some importance to recognise such a 
complication, for, if the growth be not removed, the treat- 
ment of the fissure is liable to prove abortive. Fissures 
cause much pain, which is especially severe after defaecation, 
and it is supposed that both this symptom and their slow- 
ness to heal are alike accounted for by the exposure of 
nei'vous twigs in the floor of the fissure. 

UXiCSRS OF THIS RSCTUM. 

Simple ulceration of the rectum is usually of traumatic 
origin, and is the result of the presence of hardened masses 
of f. *16008 or of foreign bodies in the rectum. The ulcer is 
usually single, and may be situated at any part of the cir- 
cumference of the bowel. It is seldom larger than a shilling, 
and is of no regular shape ; its base and edges are neither 
indurated nor unduly prominent. As already mentioned, 
ulceration of the rectum may lead to the formation of a 
fistula, and the fistula, in its turn, may bo followed by an 
ulceration which extends up the rectum, and sometimes in- 
volves the mucous membrane in the greater part of its 
length. 

Syphilitic ulceration is more common in women than 
in men, and is usually a tertiary affection. It may, however, 
be said at once that cases are attributed to syphilis in 
which there is no evidence of this disease, and it is probable 
that many instances of so-called syphilitic disease are 
really examples of simple ulceration extending up the gut, 
as already described under the heading of Fistula. 
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In typical syphilitic disease the mucous membrane of the 
rectum is thickly studded with small oval or rounded ulcers, 
the size of a pea or a lentil. These have at first but little 
induration of tlieir bases, and the edges are sharply cut, 
and not overhanging like those of a tubercular ulcer. By 
their increas8 in size, these ulcers coalesce, and thus the 
mucous membi'ane is destroyed over an area of irregular 
shape. The infiltration of the rest 
of the rectal wall by tlie products of 
inflammation results after a time in 
the production of fibrous tissue, and 
is followed by induration and con- 
traction of the calibre of the gut. 

The ulceration tends to spread up 
the bowel, and in this way there is 
first a destruction of the mucous 
lining and then a formation of 
fibrous tissue, which may in time 
implicate the rectum in its whole 
length. The discharge from the 
ulcerated surface is often very pro- 
fuse, and in some cases the ulcers 
penetrate deeply into the surround- 
ing parts. In consequence of this 
penetration, fistuho are liable to 
form, and in some cases extend into 

neighbouring organs, such as the vagina or the Idadder. 
If an ulcer penetrates the rectal wall where tlie latter 
is covered by peritoneum, acute suppurative peritonitis 
quickly ends the patient’s life. In other cfises death 
results from exhaustion. In connection with this subject, 
it may be mentioned that in secondary syphilis the anus is 
very frecjuently the seat of condylomata or mucous tubercles 
such as have been more fully described in the cluipter on 
Syphilis. 

Tubercular ulceration of the intestine, and the part it 
plays in the production of fistuhe, have already .been 



The Inner Surface of a 
Rectum with Syphilitic 
Ulceration, which has in 
part destroyird the mucous 
membrane*. 
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described, and it now only remains to mention briefly the 
other and rarer causes of ulceration. These are chiefly 
dysentery and catarrh, for the ulceration which is the 
almost constant accompaniment of new growths is better 
dealt with in connection with tumours of the rectum. 
Dysenteric ulceration is often very chronic, and may per- 
sist for years. The scars left by it are frequently pig- 
mented. In rare cases it causes penetration of the rectal 
walls, with the formation of flstiihe. It is peculiarly liable 
to be followed by abscess of the liver. 

STRICTURE OF THE RECTUM, 

Rectal stricture results either from inflammation and 
ulceration or from the presence of new growths Any of 
the varieties of ulceration desciibed above may result in the 
formation of a simple stricture, which, in addition, may 
ensue upon pelvic cellulitis or other forms of inflammation 
connected with the female genital organs. In some cases 
stricture close to the «anal orifice is dependent upon 
imperfect development of the communication between the 
bowel and the skin surface. Occasionally, stricture results 
from the too free removal of skin in operations upon 
hemorrhoids. 

Stricture occurs in all parts of the rectum, and may 
be either annular or tubular. In the former there is a 
narrow ring-like contraction of the gut ; in the latter, the 
rectal walls are infiltrated in a considerable part of their 
length. In many cases in which there has been extensive 
ulceration, and the stricture is of long standing, the lowest 
portion of the gut is found, when examined by the finger, 
to be extremely rough and irregular, the walls being 
exceedingly haid and resistant, and the bowel fixed to the 
surrounding parts. The rectum above the stricture becomes 
greatly hypertrophied and dilated on account of the 
obstruction to the passage of fieces, and, on account of the 
retention of the latter, is liable to become inflamed and 
ulcerated. The ulceration, in its turn, is followed by 
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contraction of the scar tissue, and tiuis the stricture 
extends. 

The ulcerated and dilated condition of tlio gut above the 
obstruction affords a ready explanation of some of the most 
typical symptoms of stiicture. It is common in these cases 
to have a history of alternating attacks of constipation and 
diarrhoea. The constipation is the result of the accumula- 
tion of fasces above the stricture, and it is tlie presence of 
the fjccal masses which causes irritation and (tatarrh of the 
bowel, resulting in discharge of tlio accumulated fieces 
mixed with, and liquefied by, the secretion of the intestine. 
The ulcerated surface also su])plies a discharge of pus* and 
mucus, which collects above the sphincters, and causes 
frequent desire to defmcate, the patient passing a mixture 
of pus and blood. When the stricture is near the anus, the 
motions are moulded by it ratlu"* tlian by the amd orifice, 
and become narrow and pipe-like ; but if tlie obstruction be 
in the up[)er part of the rectum, the fjcces collect again 
below the stricture, are moulded by the muscular rectal 
walls, and finally shaped by the anus, so that any narrowing 
which has been produced in the passage through the stricture 
is lost in the rectum below it. 

Stricture of the rectum may end fatally in more ways 
than one. In some cases the discharge from the ulcerated 
surface causes death by exhaustion or amyloid disease ; in 
others, additional trouble results from the impliciition of 
the bladder and the formation of a fistulous communication ; 
sometimes peritonitis is caused by the penetration of an 
ulcer high up the bowel ; and lastly, the opposition to the 
passage of fa3ces may culminate in complete intestinal 
obstruction. 

TUMOURS OF THS RBCTUM ARB ARUS. 

Tumours of the rectum, like those of other parts, are 
either innocent or malignant; the former will be first 
described. 

Papillomata are sometimes, though not frequently, 
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met with around the anal orifice. They present the same 
appearances as similar growths elsewhere, being roughened 
on the surface, not indurated nor infiltrating the surround- 
ing tissues, and often discharging a watery, blood-stained 
fluid. They are usually small, but occasionally attain con- 
siderable proportions. They occiu- chiefly in adults. 

Papillomata, or villous tumours, are also found in the 
rectum, although they are not common in this situation. 
They vary in size, and I have seen one as large as a 


Fig. 169. 



Papilloma of the Rectum. 


clenched fist, though they are more commonly not much 
larger than a walnut. They are bright red in colour, and 
their surface is covered with large rounded papilla ; their 
base of attachment is broad. Although very vascular, they 
do not cause much h«*emorrhage from the bowel, but are 
characterised clinically by the constant escape of a profuse 
watery discharge, which the patient is often unable to 
retain. I have seen one case in which the base of the 
papilloma was continuous with a cancerous growth of 
recent origin in the rectal wall (see Fig. 169). 

Polypi are found at all ages, but are relatively common 
in children. They are either {a) glandular or (6) fibrous. 
The glandular or adenomatous polypi are usually about 
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the size of a small hazel-nut, are attached by a stalk or 
pedicle which is often an inch or two in length, have a 
papillated surfjice, and are prone to bleed. In rare instances 
they are multiple, and may be numbered by hundreds, 
extending up the rectum as far as the finger can rejich and 
bleeding profusely. On microscopicjil examination, these 
glandular growths are found to consist of numerous 
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Lieberkuhn’s follicles closely set in a matrix of loose fibrous 
tissue. Occasionally lymphoid tissue may be present in the 
centre of the polypi. More commonly there is an arbores- 
cent axis of connective tissue derived from the submucosa. 

The fibrous polypi are not so common as the adeno- 
matous ones. Their surface is smoother, their pedicles 
shorter, and their tendency to bleed not so marked as 
in the case of the glandular polypi. Sometimes they attain 
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a very considerable size, and tliere is a specimen in the 
museum of St. Bartholomew’s Hospital which was removed 
by my friend Mr. Everley Taylor from a girl of about 
twenty, and weighed no less than a pound. Such cases are, 
however, extremely rare. On microscopical examination 
these polypi are seen to be composed of loose connective 
tissue; sometimes they are very soft, and contain much 
serous fluid in the connective- tissue spaces. 

Dermoid tumours of congenital origin, and polypoid 


Fig. 171. 



I’ortion of a Rectum with a Pedunculated Glandular 
Polypus. 

in shape, have been occasionally met with in the rectum ; 
they are sometimes covered by long silky hairs. 

Nsevi are very rare, but are liable to be dangerous to the 
life of the patient by reason of the copious haemorrhage 
which they occasionally ctiuse. Like similar growths in 
other parts, they are met with in children. 

Malignant tumours of the rectum are practically 
always carcinomata, for the sarcomata are so rare that they 
do not require separate mention. But, although all the 
malignant growths are of epithelial origin, they are not all 
alike either in their physical properties or microscopical 
structure, and may conveniently be divided into two 
classes — (a) the adenoid or glandular cancers and (6) the 
scirrhous cancers. 
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The adenoid carcinomata have been shown by Mr. 
Cripps to form the greater number of the malignant 
tumours of the rectum. They may grow in any part of its 
length, but are of more frequent occurrence in the lower 
than in the upper part of this portion of the bowel. They 
grow from 1)he mucous membrane, and show a great 
tendency to extend into the lumen of the gut. At first 
they are covered by the mucous membrane, and form soft, 

Fio. 172. 



The Inner Surface of a Rectum with an ulcerated mass of 
Adenoid Carcinoma. 

partially pedunculated, smooth masses, movable on the 
deeper part of the rectal walls. As they increase in size, 
their surface becomes ulcerated and discharges a mixture 
of blood and mucus, their deeper portions grow into, and 
gradually implicate, the whole rectal wall, and, chiefiy as 
the result of irritation, they become more firm and indur- 
ated. Their growth is not rapid, and may extend over 
periods of even four or five years or more. Sometimes 
they implicate neighbouring organs, and cause fistulous 
openings into the bladder or vagina, or on to the neigh- 
bouring cutaneous surface. In some instances they neither 
infect the lymphatic glands nor cause secondary growths, 
but at other times the reverse is the case, and the liver 
more than the other viscera is liable to metastatic deposits. 

2 p 
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All malignant growths oause a narrowing of the calibre 
of the gut, and produce the so-called “ malignant stricture 
of the rectum.” 

On microscopicjil examination, adenoid cancers are 
found to be composed of a loose fibrillai* stroma, in which 
are embedded numerous tubular glands lined with columnar 
epithelium, as well as masses of epithelial cells lying loose 
in alveoli, and not forming any definite glandular structure. 

Fig. 173. 




Section of an Adenoid ( arcinoiiia of the Rectum showing the 
irregular cavities lined by columnar epithelium. (Zeiss, A.) . 


In these tumours, indeed, there may often be seen all 
gradations of structure between a definite adenoma and a 
typical carcinoma, and, as a result, there are many irregu- 
larly formed and imperfectly developed gland-tubules. It 
is not always easy to say at first sight^whether a given 
growth is a simple adenoma or an adenoid cancer, but the 
point may be settled by noticing whether or not the 
grovfth implicates the submucous and muscular coats. If 
it does so, then the tumour must be looked upon as 
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malignant ; whereas if it is only a surface growth, not 
infiltrating the rectal wall, it must be considered a simple 
glandular polyp. 

PROZiAPSUS ARX ST RECTI. 

The forifler of these terms is applied to an abnormal 
protrusion or eversion of the mucous membrane of the 
rectum through the anal orifice ; the 1 itter, to an eversion 
of the whole tliickness of the rectal wall. The mucous 
membrane of the rectum is normally so loose that it pro- 
trudes slightly during dobecation, and anything which 
causes excessive straining will result in excessive protrusion 
or prolapse. The commonest cause of prolapse of the anus 
or rectum is intestinal irritation caused by the ingestion of 
unsuitable food, and we thus find the disease most often in 
unhealthy, ill-fed, flabby, and rickety children. Any dis- 
ease of the rectum may be complicated by prolapse, but 
those which most often induce the trouble are rectal poly- 
pus, piles, and thread-worms. Prolapse is also liable to 
result from any disease of the urinary organs which induces 
straining, and is common in children sufiering from phi- 
mosis or calculus. 

The extent of the prolapse varies greaily ; in some cases 
only a small fold of mucous membrane protrudes, whilst in 
others several inches of the lower part of the rectum pro- 
jects as a tube from the anus; the prolapse tends to in- 
crease so long as its cause remains. At first the mucous 
membrane is everted only during straining, but as time 
goes on the sphincters become lax and atonic, the attach- 
ment of the mucous membrane to the submucous tissue 
less and less firm, and, finally, the bowel is more often pro- 
lapsed than not. The result of the constant exposure is 
inflammation of the mucous lining, accompanied by a 
catarrhal discharge, and in cases of long standing this 
may be succeeded by ulceration or even sloughing of the 
prolapsed parts, the latter being usually the result of a 
strangulation of the protrusion by the anal orifice. 
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PRURITUS ARZ. 

This is a term applied to a sensation of itching and 
irritation of the anus and surrounding skin. It sometimes 
complicates piles, or may result from the presence of* rectal 
worms, but is most often caused by overfeeding and its 
accompanying constipation and congested liver ; it is also 
common in gouty subjects. As a result of the irritation 
and consequent scratching, the skin may become 
eczematous. 



CHAPTER LXMT. 

FSRZTONZTZS. 

Infla-MMATion of the peritoneum may be either .acute or 
chronic, diffuse or localised. The acute inflammations are 
usually also diffuse, but the chronic are not necessarily 
localised, although this is fretiuently tlie case. 

Acute diffuse peritonitis is a septic, spreading in- 
flammation of the peritoneum. It may result from such 
causes as penetrating wounds of the abdominal wall : ex- 
tension of inflammation from neighbouring parts — ejj.^ 
from the cellular tissue in cases of urinary extravasation ; 
rupture of the stomach or bowel, or thoir perforation by 
ulcers, tumours, or foreign bodies, and the escape of the 
intestinal contents — so-called “perforative peritonitis;” 
rupture of abscesses into the peritoneum, especially of 
perityphlitic abscesses; gangrene of the gut following 
strangulation, or any of the varieties of intestinal obstruc- 
tion ; and septic conditions of the system, such as septicicmia 
and pyaemia. 

The commencement of peritonitis is marked by a great 
distension of the vessels, and a consequent reddening of the 
inflamed part. This is usually very noticeable, and at onc^ 
attracts attention when the abdomen is opened at a post- 
mortem inspection. As the inflammation progresses the 
redness becomes less noticeable, the surface appears dull, 
and on closer examination this alteration in colour is found 
to be the result of exudation, which covers the inflamed 
parts with a thin layer of fibrin, and causes the surface of 
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the intestine to assume a finely granular or ground-glasS 
appearance. Very soon, as the exudation increases, the 
serous surface becomes flocculent, and shreds of fibrin in 
the form of a fine network may be seen crossing each 
other in an irregular fashion. The fibrin ^also causes 
adhesion of the folds of intestine, so that the latter are 
found to be stuck together and partially fixed to the 
parietal peritoneum. The intestines themselves are greatly 
distended, and contain large quantities of gas — a condition 
which results from paralysis of their muscular coats. 

In the later stages of septic peritonitis, the serous cavity 
is more or less filled by fluid, which at first is serous and 
blood-stained, but soon assumes a flocculent appearance, 
with shreds of fibrin floating in it, and finally becomes 
purulent. The fluid collects in the most dependent parts, 
and especially in the pelvis, but it is also prone to become 
localised by adhesions formed between the intestinal folds, 
and may thus form collections shut oft’ in parts from the 
general peritoneal cavity. The intestinal walls are also 
swollen by exuded fluid, and softened so that they are 
easily lacerated ; in some cjxses the distended capillaries give 
way and cause small sub-serous petechite or ecchymoses. 

Microscopical examination shows that in the early stages 
of the affection there is an exudation of serum and leuco- 
cytes, and a separation of the endothelial cells which line 
the serous membrane. As the inflammation progresses 
red blood-cells exude, and the coagulated fibrin is deposited 
on the inflamed surface or floats in flakes in the exudation. 
More and more leucocytes make their appearance, and 
soon the fluid is so laden with them as to become sero- 
. purulent or purulent. Sometimes free gas, the result of 
decomposition, is found in the abdominal cavity. In 
acute diffuse peritonitis the conditions described are found 
in all part^ of the serous membrane, but where, as is 
usually the case, the inflammation has extended from 
some definite place, there all the signs will be found more 
accentuated and advanced than elsewhere, 
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Acute, diffuse peritonitis, in the absence of treatment, 
is almost invariably fatal. It is accompanied by severe 
collapse, with persistent sickness and constipation, and the 
general symptoms of septic poisoning. In otherwise 
healthy adylts there is usually severe pain, and, at first, 
pyrexia ; but in old and feeble patients there is often but 
little pain, and the temperature is frequently sub-normal. 

Subacute and chronic localised peritonitis com- 
monly results from an extension of some inflammatory 
process in or around one of the viscera. Thus, it is fre- 
quently Claused hy inflammation of the cellular tissue 
around the cjecum, of the uterus or ovaries, of the Idadder 
in cases of chronic cystitis, &c. It is found in the neigh- 
bourhood of chronic ulcers of the stomach and duodenum, 
and around the liver in cirrhosis. In another class of 
cases it results from the irritation of new growths — e.^., 
cancer of the liver, pancreas, stomach, &c . — or may be set 
up by contusion of any part of the abdominal wall. 

The appearances met with in this form of peritonitis are 
very similar to those seen in the earlier stages of the acute 
form of the disease already described. The redness, how- 
ever, is less marked, and the exudation of fluid is but 
slight. In these cases, moreover, there is a tendency to 
the development of fibrous adhesions, and, in place of the 
slight stickiness seen in the acute inflammation, there 
is a formation of fibrous tissue, which causes fixation of 
various viscera to one another or to the abdominal parietes. 
These fibrous bands are in some cases gradually elongated 
by the constant dragging of the attached tissues, and may 
thus at some future time be a cause of entanglement and 
strangulation of intestine in the manner already described 
in the chapter on Intestinal Obstruction. In their mode 
of formation these bands do not differ from the fibrous 
tissue which forms the scar in the case of a wound ; 
they are developed from the exuded cells, and the 
blood-vessels which at first permeate them often subse- 
quently shrivel and disappear. 
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Chronic diffuse peritonitis may be the sequel of 
habitual engorgement of the serous membrane resulting 
from diseased conditions of the heart, lungs, or liver ; it is 
also met with in cases of chronic interstitial nephritis. In 
cases of disseminated new growth — such, as results 

sometimes from malignant ovarian disease — chronic peri- 
tonitis, with elFusion of plastic lymph and the formation of 
adhesions, is of common occurrence. The changes met 
with in the localised form of the disease are seen in the 
diffuse variety spread over a larger area, but thickening of 
the serous membrane is more common in the diffuse than 
in the localised affection. Another and very important 
cause of chronic diffuse peritonitis is tubercle. In ex- 
amples of this form of inflammation, the serous membrane 
becomes thickly studded with grey tubercles, which in 
some cases are present in such numbers as almost to com- 
pletely cover the whole secreting s\irface. There is much 
matting of the intestinal coils, and exudation of a con- 
siderable amount of fluid ; the mesenteric glands are 
commonly much enlarged, and often form masses of large 
size, to which the intestines become adherent. Tubercular 
peritonitis is often part of a general tuberculosis. 



CHAPTER LXIV, 

DXSEASXSS OF TXE VERXKEIFORXWI 
APPENDIX. 

Catarrhal Inflammation. — Tjike other parts of tlie 
intestines, the vermiform aj^pcndix may be the seat of 
catarrh, and very probably it often shares in catarrhal 
inflammation of the caicum. it is, howev(ir, mncli less 
able to recover quickly from the eireets of inflammation 
than are other portions of gut, and the attacks are very 
liable to recur ; these facts are peril aps partially explained 
by the narrowness of the attjichments of ‘the appendix, and 
by the consequent difficulty which its veins and lymphatic 
vessels must find in emptying their contents, and so relieving 
the congestion and oedema which ensue on inflammation. 

The swollen mucous membrane also tends to occlude the 
orifice leading into the ciecum, and thus causes the products 
of inflammation to be retained in the appendix, and a 
similar retention is in other cases due to a kinking, bending 
or twisting of the appendix from the dragging of adhesions 
around it. As in other catarrhal inflammations also the 
secretion from the inflamed membrane, although :it first 
mucoid, becomes in time purulent, and thus the appendix 
may be distended by pus which cannot find an exit into 
the caBcum. 

As a result of several attacks the appendix becomes per- 
manently swollen and ocdematous, so that it may be as 
thick as a finger, and, its peritoneal coat sharing in the 
inflammatory process, may contract adhesions to the sur- 
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rounding viscera or«to paiiis of the abdominal wall. When 
placed in a natural position the appendix usually becomes 
adherent to the iliac fossa, the ccecum, or a coil of small 
intestine, but in cases where the ciccum is loosely g,ttached 
by a long mesentery the appendix may pass into the pelvis, 
and may become adherent to the ovary, broad ligament, 
rectum, ureters, or pelvic peritoneum. Finally, it is probable 
that after a prolonged catarrh the appendix may ulcerate. 

The attacks of inflammation v.ary greatly in intensity, 
and the symptoms difler in proportion, but tliere is always 
colicky pain, and usually vomiting, in addition to which 
there may be considerable intestinal distension and 
symptoms of peritonitis. The earlier attacks are usually 
of less severity than the later ones, and in many patients 
there is left a good deal of permanent tenderness, with 
perhaps some swelling ; when this is the case the appendix 
will almost always be found in an unhealthy condition, and 
under these circumstances a relapse may occur at any 
time. 

The severity of the symptoms which accompany in- 
flammation of the appendix, and which seem out of pro- 
portion to the size and importance of the organ, are to be 
explained by the frequent extension of the inflammatory 
process to the neighbouring peritoneum. It has been 
shown that when any part of the intestine is acutely in- 
flamed, the bacteria which exist normally in its lumen are 
able to penetrate the softened walls and to accumulate in 
the inflammatory exudation outside the gut, thus coming 
into contact with the surrounding peritoneum and causing 
peritonitis. It is now generally believed that the Bacillus 
coli communis is the chief organism thus concerned ; and it 
is further the opinion of some experimenters that the 
virulence of this bacillus is increased by various unhealthy 
conditions of its surrounding mucous membrane, so that in 
inflammation of the appendix not only is it an easy matter 
for the bacilli to penetrate . its soft coats, but the bacilli 
themselves are much more capable of causing inflammation. 
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U&CSRATZOir BUS TO FJECAB COITCRSTZOirS 
ASTB FORSIGR BODZBS, 

The most common cause of ulceration of tlie appendix is 
the impactioij of a fjecal concretion. Mo.st concretions are 
oval or oat-shaped masses resembling a clierry-stone or 
date-stoiie, and it is probably this similarity which has 
given rise to the very prevalent idea that ulcerjition is 
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A lVi.stt'd Vermiform Appendi.x cont;iinir\tf .t. Concretion. 

generally due to impaction of foreign bodies. The con- 
cretions vary in consistency, and mtiy either bo no htirder 
4han firm fa3ces, or may feel tis hard as a solid foreign body ; 
on section these hard masses often appear laminated, and 
they occasionally contain cretaceous matter. A foreign 
body may similarly be enclosed in a faecal mass or in 
calcareous material. 

The ultimate results of the impaction of a faecal con- 
cretion or of a foreign body are much the same, for either 
of them will cause inflammation, and, in time, ulceration 
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of the mucous membrane, with perhaps suppuration in the 
parts around. 

When ulceration has commenced the neighbouring 
tissues soon become inflamed, and it depends partly on the 
position of the appendix in which direction the inflamma' 
tion spreads. 

First . — It may extend towards the peritoneum ;* an event 
most likely to occur in the case of an inflamed appendix 
lying free amongst coils of intestine in the iliac fossa. In 
such a case, when the ulceration has not yet perforated the 
appendix, the coils of intestine very often become adherent, 
as a result of plastic peritonitis, and thus the appendix 
becomes shut off from the general peritoneal cavity by 
adhesion, and is itself closely attached to its surroundings 
by similar adhesions. If, after this has taken place, 
suppuration occurs around the appendix, or if the ulcera- 
tion extends in the appendix and ultimately perforates it, 
the f fecal matter thus set free and the pus will be shut off 
from the general peritoneal c^ivity by the adherent coils of 
intestine, and an abscess will form, whose walls are com- 
posed in part of peritoneal adhesions, gut, and the appendix 
itself ; the patient being thus sfived for the time from 
general peritonitis. If, under these conditions, the pus be 
evacuated by a timely incision, the usual course of the case 
is towards recovery, but it is evident that if left alone the 
adhesions are more liable to yield as the abscess enlarges 
than are the fibdominal walls, and that at any time general 
peritonitis may result from extension of the suppuration. 
Further, it is plain that if, when a peiitoneal abscess has 
been opened, an attempt be made to remove the appendix 
by separating it from its adhesions, it is very probable 
that the peritoneal cavity will be opened and an unnecessary 
risk of general peritonitis incurred. 

In some cases, however, adhesions do not form sufficiently 
early or firmly enough to protect the peritoneal cavity, and 
then if pus forms around the appendix, or if the latter 
ulcerates or sloughs as a result of the impaction of faeces or 



ULCERATION OF THE APPENDIX 


(105 


of a foreign body, the inflammation may at once involve 
the peritoneum, and generally peritonitis may supervene. 

Secondly , — The inflammation may extend towards the 
cellular tissue in the iliac fossa. In this case the pus tends 
to collect superficially to the iliacus muscle, and, tracking 
towards Poupart’s ligament, involves the cellular tissue of 
the abdominal wall. In such cases there is generally some 
cndema and swelling of the abdominal wall, and at a later 
stage redness and increased heat of the skin, conditions 
which are not generally found when the inflammation 
spreads towards the peritoneum, and, unlike what is found 
in these latter cases, when the cellular tissue is involved 
the symptoms of peritonitis are generally absent. Collec- 
tions of pus in the iliac fossa tend to point above Poupart’s 
ligament. 

When an abscess connected witl^ the vermiform appendix 
points or is opened by the surgeon, it usually heals up in 
time with proper treatment, even if there be some fmcal 
matter in the discharge, and, if a fiecal fistula result from 
an abscess in the right iliac region it will almost always be 
found to communicate with an opening in the caecum. 
This opening may either be due to some primary ulceration 
of the csecum itself or may result from suppuration around 
an inflamed appendix, and in some cases of the latter class 
the abscess discharges its contents into the ctecum instead 
of in other directions. 

Tubercular disease and ulceration of the appendix 
may result in similar complications to those just described, 
but are not of common occurrence. 

Malignant disease of the cmcum may also be com- 
plicated by suppuration in the right iliac fossa and may so 
simulate simple inflammation of the appendix. 
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HARS-Z.ZP AITB CZiSFT PAKATB. 

Tiik causes of the deformities known as “hare-lip” and “cleft 
palate ” are best explained by reference to the development 
of the face. The nose and mouth at first form one large 
cavity, which is subsequently partitioned off by growths 
from its roof and lateral bound<aries. From the roof the 
“ naso-f rental process” descends, and from the tissues 
forming it there are developed in the middle lino the nose 
with its septum, the central portion of the lip, and the pre- 
maxillary bone, or that portion of the upper jaw which 
carries the incisor teeth. The naso-buccal cavity is thus 
separated into two lateral portions, which are subsequently 
represented on each side by the nostril and the antrum. 

From the sides of the common cavity two other processes 
simultaneously develop, and grow inwards towards the 
middle line. These are named the “ maxillary processes,” 
or the “superior maxillary plates,” and from them the 
cheeks, the sides of the lips, and the whole of the upper jaw, 
with the exception of the inter-maxillary bone, are formed, 
the cavity of the nose being now shut off from that of the 
mouth by the hard palate. 

Both hare-lip and cleft palate result from a failure in the 
normal union between the naso-frontal and the maxillary 
processes. If that part of the latter which forms the 
lateral portion of the lip fails to join on one side with the 
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central portion of the lip, a “ single hare-lip *’ results. If 
the failure occurs on both sides, the hare-lip is said to be 
double. 

If the two maxillary plates do not fuse in tlie middle line 
of the palate posteriorly, the uvula is bifid or the soft palate 
cleft. If the failure to join is more complete, the hard 
palate is fissured, the fissure being in the middle lino 
posteriorly, but running to one side or another of the inter- 
maxillary bone anteriorly, and thus is seen in front as a 
cleft between the lateral incisor and the canine tooth. In 
hare-lip the deformity may consist of nothing more than a 
slight notch on the mucous edge to one side of the middle 
lino. More commonly, howevei*, there is ju greater failure, 
and the cleft passes through the whole depth of the lip and 
perhaps into the nostril. When the deformity is double, 
the central portion of the lip may bo attached to the end of 
the nose. 

In the slighter varieties of cleft palate, as already 
mentioned, the soft palate alone may b(} ini 2 )licated, but in 
the more common form, where the cleft extends to the bony 
structures, the imperfection results in a communication 
between the nose and mouth, with consecpient difficulty in 
swallowing and sucking, combined with a luisal intonation 
’of the voice. The reason why the cleft in the hard palate 
is in the middle line behind, but to one side in front, is 
that the posterior parts of the palatine processes are formed 
from the maxillary plates alone, whilst the arch is completed 
in front by the inter-maxillary bone. The fissure behind 
is thus cleft between the two maxillary plates; in front 
between the maxillary plate and the naso-frontal process, 
or that part of the latter called the “inter-maxillary bone.” 

The nasal septum is usually attached below to the 
palatine process on the side opposite to that on which the 
deformity occurs. In some instances, however, the cleft is 
double in front, the inter-maxillary bone not being united to 
the maxillae on either side, in which case the nasal septum 
also is unattached except to the inter-maxillary bone. 
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It only remains to be added that in severe examples of 
cleft palate there is almost always hare-lip, and that vice 
versd^ bad cases of the latter Jire usually complicated by 
cleft palate. The incisor teeth in cases of cleft palate are 
commonly undeveloped or imperfectly formed. 

2aBlirZir.GOCfi&fi AITD SirCBPBABOCSBS. 

Cerebral meningocele and encephalocele are protrusions 
of the cerebi-al membranes or of the brain itself through 


Fig. 175. 



Occipital Meningocele. 

abnormal apertures in the skull. The most common site 
for such a protrusion is the occipital region, just behind the 
foramen magnum. 

In other cases the tumour appears at the anterior fon- 
tanelle; at the root of tlie nose, • between the nasal and 
frontal bones; at the base of the skull, passing into the 
nares or pharynx ; and Ijxstly, at the external angles of the 
orbit. 

The membranes that are protruded are the dura mater 
and arachnoid, the cyst being distended by cerebro-spinal 
fluid. When the cyst contains brain matter, the latter is 
generally ‘thrust out by distension of the ventricles with 
fluid. Meningocele is commonly associated with hydro- 
cephalus. 
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TRAUMATXC MSM'Zia'OOCBXiS OR TRAUMATIC 
CBPKAXiKTDROC&BB. 

These terms have been applied to a lliiid swelling in the 
scalp which occasionally follows fracture of the skull in 
infants or very young children, and communicates with 
the interior of the cranial cavity. 

The history of these cases is that after an injury to tho 
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skull of an infant a fluid swelling is noticed on the head, 
and is commonly taken to be haomatoma. After a few 
days or weeks the swelling is noticed to pulsate, and 
increases in size. Its development is not productive of any 
symptoms, and if the child does not die of coincident brain 
injury the tumour appears to cause no serious or fatal 
illness. In most cases the swelling gradually increases in 
size, and as it does so the definite edges of an aperture in 
the skull can be plainly felt. In one case I have seen 
there was also considerable eversion of the bone surround- 

2 Q 
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ing the cleft. In a few cases no pulsation has been 
detected. 

Post-moitom examination shows that there has been 
originally a fracture of the skull with a laceration of the 
dura mater, and that the cerebro-spinal fluid has thus been 
enabled to escape into the tissues of the scalp. It is further 
clear that in some cases there has been also a laceration of 
tlie brain and a communication established between the 
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external (luid swelling and the lateral ventricle of the 
allected side. 

In all cases the original fissure in the bone rapidly 
increases in size, and in the case from which the accompany- 
ing drawing was inaih*, the aperture measured three inches in 
length and three-(iuarters of an inch in width, although the 
injury was only ten weeks old. 

The explanation offered for the formation of these swell- 
ings in the case of fractures of the skulls of infants is that, 
on account of the close attachment of the dura mater, this 
membrane is more likely to be torn than it is in adult 
skulls, whilst, on account of the thinness and flexibility of 
the skull, the bone is peculiarly liable to be driven inward, 
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and to wound not only the dura mater but also the brain 
beneath it. The rapid increase in size of the aperture in 
the bone is more difficult to account for, but it appears 
to mo that it may be due to either an injury to the ossify- 
ing centre of one of the cranial bones, or may result from 
absorption daused by the pressure of the 11 aid which 
occupies the cleft. 

DZSXSASSS or THE SCAEP. 

Although the scalp is the seat of various growths, there 
are not many of them which are in any way peculiar to 
this situation, yet some of them require special mention on 
account of certain conditions associated witii their develop- 
ment in this region. 

Dermoid cysts are of comparatively common occurrence 
in the frontal region, and close to the margin of the hairy 
scalp. They are always situated beneath the deep fascim, 
and form rounded swellings about as largo as a nut, and 
seldom larger. Although congenital in their origin, they 
frequently do not attain a sufficient size to attract atten- 
tion before tJie third or fourth year. In some rare cases 
the bone beneath these cysts is deficient, and the edges of 
an aperture in the skull may be felt, the tumour thus lying 
directly on the dura mater, and in some cases being 
attached to it. 

Sebaceous cysts of the scalp are common in middle life 
and old age. They are frequently multiple, and form 
rounded swellings thinly covered with hair, and of various 
sizes. On account of the absence of subcutaneous tissue 
in the scalp, the base of such a cyst is closely attached to 
the aponeurosis of the occipito-frontalis, and this may easily 
be wounded and the loose cellular tissue beneath opened if 
the cyst is dissected out instead of being split open and 
shelled out as is generally done. 

Other tumours of the scalp are nsevus, cirsoid aneurysm, 
sebaceous adenoma, and soft fibroma, whilst both epithelioma 
and rodent ulcer are also met with in this situation. 



612 


INJURIES OF THE HEAD. 


Of the tumours of the skull itself, the most important 
are the ivory exostoses and the pulsating sarcomata. The 
former have been already described on page 345. The 
sarcomata appear to originate in some cases from the dura 
mater, and in others from the diploe. In either case the 
cranium is soon perforated, and the growth becomes pro- 
minent beneath the scalp. On account of its relations to 
the dura mater the pulsation of the brain is readily trans- 
mitted, and is a prominent feature in these cases. Such 
growths are in a considerable proportion of instances 
multiple, and an examination of the bones of a skull so 
diseased, shows that the apertures made by the tumours 
are singularly circular and cleanly cut, looking almost like 
trephine-holes. 


nrjuRziss of ths heab. 

The common injuries of the scalp do not call for any 
lengthened description, although there are a few points 
which require mention. On .account of the density of the 
scalp, and the absence of subcutaneous tissue, wounds of 
this region do not readily cease bleeding, the vessels being 
unable to retract or contract efficiently by reason of the 
toughness of the tissue which surrounds them. If a scalp- 
wound suppurates, the pus is very liable to become 
diffused in the loose cellular tissue beneath the aponeurosis, 
although this will not occur if the aponeurosis has not 
been injured. 

Contusions of the scalp are very liable to cause the 
formation of blood tumours or luematomas, for the cellular 
tissue beneath the occipito-frontalis offers little or no re- 
sistance to the escape of blood fi*om an injured vessel, and 
thus the aponeurosis may become widely separated by a 
collection of blood beneath it. Such an effusion is called a 
** sub-aponeurotic cephalluTematoma.*’ In another class of 
cases blood may be extravasated beneath the pericranium, 
and form a “ sub-pericranial cephalhaematoma.” Here the 
blood tumour is smaller, and is limited by the attachment 
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of the pericranium to the sutures, so that whereas in the 
first-mentioned variety the blood tumour is irregular in 
size and shape, and is unlimited in severe cases except by 
the attachment of the occipito-frontalis, in the second 
variety the tumour does not extend beyond the limits of 
the bone wfiich has been contused ; the bone in question is 
commonly the parietal bone, and the subjects of the 
injury are infants or young children. In all cases of sub- 
pericranial effusions, the blood-clot beneath the periosteum 
feels to have a very hard bone-like ridge round the margin, 
whilst the swelling is soft in the centre. For this reason 
these cases are sometimes mistaken for instances of depressed 
fracture, the hard ridge being mistaken for the edge of the 
broken bone, llajimitomas of both varieties are usually en- 
tirely .absorbed without difficulty, and recpiired no surgical 
interference. 

Concussion of the Brain. — ^The post-mortem appear- 
ances of cases which during life presented the symptoms 
commonly [recognised as those of concussion of the brain,” 
give but little pathological support to the use of a mislead- 
ing title. The axses fall into one of throe chisses : — rst, 
contusion and laceration of the brtain, with luemorrhage 
into the membranes; 2nd, diffuse ecchymosis of the bniin ; 
3rd, diffuse meningeal lucmorrhage without severe cerebral 
injury. Secondary complications, the result of inflamma- 
tion, are dealt with on page 617. 

Of these three classes, the first is undoubtedly the most 
common, and in at least nine out of every ten cases of 
“ concussion of the brain ” contusions or lacerations will 
be found on post-mortem examination. It is, of course, 
perfectly certain that many cases of such injury recover, 
and it is probable that even severe lacer.ations are not 
necessarily fatal. I have made very many post-mortem 
examinations of these cases, and have usually found tearing 
of the under surface of the frontal lobes where they rest 
on the irregular orbital plates of the frontal bone, or of the 
temporo-spheroidal lobe where it lies on the rocky mass of 
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the petrous bone, and have also found considerable bruising 
of these pai*ts when during life there were but few symp- 
toms, and when death had resulted from other causes. In 
any of this class there may be considerable hremorrhage 
beneath the pia mater, or, if the latter be torn,, as it usually 
is, into the arachnoid cavity ; in many patients this 
hceraorrhage is the direct cause of death by means of 
pressure on the cerebrum and the supervention of coma. 

Diffuse ecchymosis is much more rare thaTi is localised 
laceration. I have seen one or two examples of it, the 
best marked case being that of a girl of nineteen, who 
died after unconsciousness of three days’ duration without 
coma or paralysis. After death neither the meninges nor 
the cerebral surface show'ed any abnormal appearance, but 
on section the brain was found dotted over in all parts by 
numerous minute ecchymoses, the largest of which were but 
little bigger than a pea ; they evidently resulted from tlie 
rupture of numerous minute vessels. 

The third class, where the chief lesion is a diffuse menin- 
geal hjemorrhage, is necessarily dilftcult to separate from 
the first, in which there is lK)th laceration of the brain and 
effusion of blood. It is indeed evident that if blood col- 
lects in largo quantities in the sub-arachnoid space or the 
ar«achnoid cavity, there must be some rupture of a vessel 
in the pia mater on the surface of the brain, and in these 
cases the brain also is commonly found lacerated by the 
injury or by the effused blood. There are, however, a few 
cases in which the brain is but little torn, and I have 
made a post-mortem examination of a case in which the 
sub-arachnoid space contained a large quantity of blood, 
which had been eftiised from a lacerated branch of the 
middle cerebral artery, the brain itself being practically 
uninjured. In cases such as this it is evident that death 
may result from compression of the brain, but the lesion 
is not necessarily fatal. 

Lastly, it must be mentioned that cases are recorded in 
which death has rapidly followed on head injury, and no 
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lesion has been discovered post-mortem. It is very doubtful 
indeed whether such cases of cerebral concussion occur at 
all, and it is certain that they are extremely rare. Many 
of them probably are really instances of injury to the 
cervical spine, and of laceration of the spinal cord. 1 have 
myself twice performed post-mortem examinations on men 
who have died quickly after head injuries, and who were 
partially unconscious after the accident wliich proved fatal. 
In each case the cause of death was supposed to be concus- 
sion, and in each, when I found no lesion of the brain or 
its membranes, I examined the neck, and found fi‘actur(5 of 
the cervical spine lii^h up, and lac(iration of the spinal cord. 
Had the latter not been examined, deatli would certainly 
have been attributed to concussion of the brain without the 
presence of any discoverable lesion. 

XlfTRA-CRAXrZAXi KJEMORRKAGB. 

In cases of meningeal hmmorrhage tlie blood may 
collect in different situations, namely, (ff) Ix^tween the dura 
mater and the bone; {h) in the sub-dural space or arachnoid 
cavity ; (c) in the sub-arachnoid space. 

In the first variety, tlie luemorrha^e is commonly the 
result of Laceration of the middle menin'^eal artery. 'I’his 
vessel is more likely to give way than are the other arteries 
of the meninges, because it grooves the cranium very «leeply, 
and because the bone in question is very thin. Ijacerations 
of these vessels are indeed almost invariably the result of 
fracture of the parietal or squamous bones, the .artery being 
torn at the se.at of fracture. On .account of the size of the 
injured vessel, blood is li.able to bo expelled with consirhn*- 
able force, and thus the dura m.ater is gradually scpai atcd 
over a considerable area. Tlie effused blood, howevei*, cjm 
only collect at the expense of pressure iq)on the subj.acont 
brain, and thus in typical cases there is a history of slowly 
developing drowsiness and hemiplegia, culminating after .an 
hour or two in coma and in death. In uniny cases, how- 
ever, the typical symptoms are masked by the symptoms of 
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Shock and concussion, which result from the same injury 
which produced the fracture. 

A post-mortem examination of a case of subdural 
hcTmorrhage shows considerable swelling of the temporal 
fossa, caused by the escape of blood through the fissure in 
the bone, and a blood-clot of considerable siJue — often as 
large as half an orange — between the bone and the dura 
mater. Beneath this the brain is either flattened, or, in 
severe cases, its normally convex surface may be actually 
concave. 

Hjemorrhage into the arachnoid cavity has been already 
dealt with in connection with the (juestion of concussion of 
the brain, but in those cases where the lesion is not a fatal 
one, the extravasated blood may either become absorbed or 
encysted. The latter event is comparatively common, the 
encapsulation of the fluid resulting from .adhesion of the 
opposed serous surfaces at the edges of the extravasation, 
and being caused by the irritation set up by the blood; 
The extravasated blood is said in some cases to undergo 
further change, its fibrin being deposited, its red corpuscles 
disintegrated, and its colouring matter being removed after 
t])e lapse of «a considerable time. 

But, .although hjcinorrhage into the .ar.achnoid cavity is 
not necessarily immediately fatal, the retention of the blood 
in the arachnoid s.ac may be productive of serious symptoms 
of cerebnal irritation, and in some recorded c.asesof insanity. 
Thus, I have seen a man who was origin.ally admitted into 
a London hospital for concussion, and who remained un- 
conscious for several weeks. After three months he was 
discharged, but was never able to resume his work. He 
then began to suffer from severe headaches and frequent 
fits, as well as from atbicks of violent and causeless passion. 
A ye.ar .after the accident he was admitted into St. Bartho- 
lomew's Hospital, in a semi-comatose state, supervening 
upon numerous fits, and in a dying condition. A post- 
mortem examination showed a large collection of blood- 
stained dark fluid in the sub dural space. On the other 
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hand, I have, quite by chance, found a blood-cyst in the 
arachnoid as large as a hen’s egg, in a patient who never 
complained of any head symptoms at all, and in whom I 
could obtain no history of severe injury. 

The effusion of blood in the sub-arachnoid space does not 
require any special description. If not effiisetl in quantities 
largo enough to prove fatal, it appears to be satisfactorily 
removed. • 

ZlTTBA-CRAlirZAXi SUPPUBATZOIT. 

Suppuration within the skull may result from injury 
under various circumstances. 

First, it may follow on the symptoms of concussion, and 
may complicate and result from a laceration of the brain. 
In such cases the inflammation generally commences within 
two or three days of the injury, and spreading over the 
cerebral cortex from the seat of laceration, causes a diffuse 
suppuration beneath the pia mater, the meningitis being 
caused by an extension of inflammation from the subjacent 
grey matter. In my experience this form of intra-cranial 
suppuration is very rare. 

Secondly, in cases of severe contusion the bone forming the 
vault of the skull may become acutely inflamed, just as the 
tibia might from a similar injury. The acute osteitis is 
liable to terminate in necrosis of the bone and in the forma- 
tion of pus around it, and although this necrosis is in some 
cases limited to the external table, in others the inner table 
also necroses, and then the pus accumulates between the 
dura mater and the bone as well as beneath the scalp. The 
collection of pus beneath the scalp gives rise to a swelling 
of an inflammatory nature, to which the name of “ Pott’s 
puffy swelling ” has for many years been applied, and which 
differs in no way from similar swellings formed in connec- 
tion with diseased bone elsewhere. If the swelling be 
incised, bare dead bone is found beneath it, and, as in the 
case of acute osteitis elsewhere, pyaemia is a common com- 
plication On account of the collection of pus between the 
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dura mater and the bone, symptoms of compression of the 
brain may ensue, and if no treatment be adopted death 
may result from this cause, or else from .an extension of 
inflammation to the arachnoid cjivity and the supervention 
of diffuse meningitis. Symptoms of this form of intra- 
cranial suppur.ation do not usu.ally supervene till about 
eight or ten d.ays after injury. 

Thirdly. Abscesses may form in the br.ain itself, and pro- 
bably result from laceration of the cerebral substance. 
Cerebral abscesses resulting from injury .are usually of very 
slow formation, end may .attain a consider.ablo size in the 
substance of the hemispheres without producing any 
definite symptoms until they reach the grey matter of the 
cortex or of the large ganglia at the base. It may thus 
be weeks or even months after an .accident when the first 
symptoms of cerebral abscess supervene. 

Fourthly. In cases of fracture of the cr.ani.al bones 
meningitis going on to suppuration may result either from 
irritation of the membranes by fragments of the inner 
table, or from the extension of septic inflamm.ation from 
the outside in cases of compound fractures. This form of 
intra-cranial suppuration may occur at almost any period 
after the infliction of the injury. 

HSRXrZA CSRSBRZ. 

Hernia cerebri is ji protrusion of brain-substance through 
an aperture in the cr.ani.al bones resulting from injury. It 
usu.ally complicates compound fractures of the vertex in 
which tlie dura mater has been torn, and is the consequence 
of inflammation of the exposed and oftentimes injured 
cei’ebrum. 

The protruded mass, or hernia, in these cases consists of 
brain matter and of granulation tissue, and contains more 
of the latter than of the former. It varies in size, but is 
seldom larger than a hen’s egg ; its colour is bright red ; it 
is soft and vascular, and puls.ates synchronously with the 
heart. The aperture in the bones through which it passes 



HERNIA CEREBRI. 619 

is commonly much smaller than is the most proiiiinont part 
of the swelling. 

The course of cases of hernia cerebri (lifFors greatly. 
When, the subjacent brain is innamecl death coinmonly 
ensues, but m many cases where the exposed brain is kept 
clean and asccptic the ineningos around the hernia become 
adherent, the latter soon ceases to increase, cicatrisation of 
the skin Wound ensues, and as the scar tissue foums and 
contracts, the hernia itself gradually shihiks, and is finally 
covered in by (ibrous tissue. I have several times seen 
cases run this favourable course. 



CHAPTER LXVI. 

SUXiGXCAZi COUXPXiXCATXOMS OF XIXXDI>XiB 
BAB DXSBASB. 

Inflammation of the middle ear or tympanic cavity may 
be caused in almost innvinierablo ways, and, although some- 
times very acute in its onset, more often runs a subacute 
course. It is very commonly a se(|uel of scarlatina and 
mcatsles, and in other cases is caused by exposure to cold. 
It is very frequently due to extension of inflammation from 
the pharynx, tonsils or naso-pharynx, and in its more 
chronic forms is commonly the residt of some obstruction 
to nasal respiration, such as adenoid growths. The in- 
flammation is, at first, almost invariably catarrhal in nature, 
but when untreated it is very liable to go on to suppuration, 
and when this occurs the membrana tympani is usually 
perforated, or in pait destroyed in the extension of the 
suppuration. In many cases the perforation in the mem- 
brane heals and the hearing is recovered ; but, especially 
when no treatment is adopted, the perforation may not 
close, and a chronic muco-purulent catarrh may persist for 
years. It is especially in cases of this class that serious 
intra-cranial complications may ensue, for, when the 
tympanic cavity has once become the seat of septic infec- 
tion, further changes may result, which prepare the way 
for more serious aflTections. 

When a chronic muco-purulent catarrh has become 
established the inflammation is liable to cause ulceration of 
the mucous membrane and extension of the inflammatory 
process to the ossicles and to the bony walls of the tympanic 
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cavity, conditions which often result in necrosis of the 
ossicles and caries of the temporiil bone. In this manner 
the tympanic cavity may be enlarged by destruction of its 
bone, and the inflammatory process usually extends to the 
mastoid cells and aftects in a similar way their lining mem- 
brane and liTony walls. 

Otitis media, apart from injury, is due to an infection by 
micro-organisms. The bacteriology of inflammation and 
suppuration of the middle ear has been carefully investi- 
gated in recent years. The organisms most frec^uently 
encountered in acute processes are the streptococcus 
pyogenes, the staphylococcus pyogenes albus and aureus, 
and the pneumococcus. These are occasionally found in 
pure culture ; but more commonly several foi ms occur 
together. It is probable that these organisms wander into 
the tympanic cavity through the Eustachian tubes, and, the 
lining of this cavity being in a predisposed condition, pro- 
duce inflammatory or suppurative changes; the same 
organisms have been obtained whether the otitis was 
suppurative or merely ciitarrhal or exudative. It is in- 
teresting to I’emark that pneumococci have been frecpiently 
found in cases of acute suppuration, for these organisms 
occur normally in the nose or mouth of many individuals. 
When otitis media occurs as a complication of acute infcjc- 
tive fevers, or scarlatina, measles, diphtheria, influenza and 
small-pox, streptococci are most commonly found, although 
in a few rare cases of diphtheria the bacillus of Klebs- 
LOffler has been met with. In chronic otitis media, or in 
otorrhoea, the streptococci or pneumococci are found but 
seldom ; generally staphylococci in combination with putre- 
factive organisms have been obtained from the fetid pus. 
In some cases of chronic ear disease the aspergillus niger, 
a black mushroom-like mould, has been seen, giving the 
pus and the tympanic cavity a peculiar dark stippled 
appearance. When the pus has a green or blue colour this 
is due to the bacillus pyocyaneus. The tubercle bacillus 
has also been found in the middle ear. 
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Cholesteatomata (margaritomata) are generally the 
result of chronic purulent otorrhuja, and are produced by an 
epidermoid change or metaplasia of the epithelium lining 
the tympanic cavity, ])y which this becomes squamous and 
horny. This cast-off epithelium is constantly shell into 
the pus, and is retained in the middle ear, whore it dries 
up. Then, more and more scales are gradually added, and 
the dried mass becomes moulded into a round tumour, 
which nils up the middle ear, or the entrance of the mastoid 
cells, and acting as a foreign body begins the chronic 
inflammatory process and thereby favours its own growth. 
In appearance these cholesteatomatous masses are white 
and glistening in colour, and on section consist of con- 
centric layers of large s<|uamous cells, amongst which pus, 
lUlti'iis and chohNsterine crystals are found. They vary in 
si/.e from a millet schmI to a pigeon’s egg. Not all 
cholesteatomata., however, are due to a retention of shed 
squamous epith(‘.lium in diseased ears, for some seem to be 
due to a j)rimary growth in the mucous lining of the middle 
ear or in the dura-mater. Virchow was the first to describe 
these growths, and his description aj)plied to glistening 
bodies which he detected in the dura-inater. It is a matter 
of some diflieulty to explain their origin there, and the sub- 
ject requires re-investigation. Wo may, liowever, assume 
(piito safely that the cholesteatomata which are found in 
connection with chronic middle ear disease are not actual 
new growths, hut retention prodiuds, epithelial se(juestra. 

The complications of middle-ear disease are many and 
serious, and may be (jL-issilied as follows : 

(rf) Acute infective osteitis. 

(/>) Sinus phlebitis. 

(c) Meningitis. 

((/) Cerebral and cerebellar abscesses. 

(a) Acute Infective Osteitis. — It has already been 
explained that after prolonged middle-ear disease there 
is often some caries and chronic osteitis, and it is easy to 
see that bone in such a condition may very easily become 
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more acutely inflamed at any time from exposure to coLl, 
the retention of inflammatory pi’oducts, or the admission 
of irritating matters or fluids into the middle ear. 
The results of this acute osteitis are most evident in 
tlie mastoid region, and the pus commonly makes its way 
to the surfiice of that bone behind the ear, and causes 
the formation of a mastoid absci'ss. In other cases, 
however, ,which are untreated, the periosteum may be 
stripped ofl* the cranial bones, and the pus may burrow 
widely beneath the scalp, causing a difluse cellulitis of this 
region which may completely mask the original ear trouble. 
More rarely tlio jiiattor extends downwards to the under- 
surface of the mastoid bone, and passing btuieatli the 
attachments of the muscles in this situation, may burrow 
into the tissues of the neck. Hut serious as these (!om- 
plications are, the case becom(;s still more serious when, 
as the resjdt of the osteitis, the pu^ makes its way to the 
cranial aspect of the bone, and forms a ^‘sub-dural abscess” 
between tlu^ dura-mater ainl the skull ; it very rarely 
happens that recovery can result in such a case without 
surgical assistance, and the inflammation is peculiai'ly liable 
to extend and cause ‘‘sinus phlebitis” or difluse uKuiingitis. 

In all cases of acute osteitis the condition of the patient 
is much the same as it is when one of the long bones is 
attacked by the same disease, and high fever, and, perhaps, 
rigors and symptoms of pyiemia are to Ixj expected. ( Vide 
“Uifliise Periosteitis,” &c., p. 315.) 

{b) Sinus phlebitis is the term commonly employed to 
indicate inflammation of the cerebral sinuses, and especially 
of the Lateral sinus. This complicatimi is almost always 
the result of a direct extension of inflammation from 
the mastoid bone to the dura-mater enclosing the 
sinus, and its development is quickly complicated by the 
formation of clot on the inner surface of the inflamed 
wall. In most cases, unfortunately, the mischief does not 
end here, for, the inflammatory process being an infective 
one, micio-organisuis extend into the coagulum, and 
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bacterial poisons find an entrance into the venous stream. 
The coagulation of the blood often extends a little way 
down the internal jugular vein, and may even reach as 
far as the left innominate vein. In most cases the passage 
of blood through the sinus is arrested by the clotting, but 
in some a channel is kept open by the flowing blood, which 
thus passes to the heart over a surface composed of dis- 
integrating septic clot, portions of which are constantly 
washed into the general circulation. 

In cases of sinus plilebitis the symptoms are essentially 
those of pyauriia, rigors being frequent and the temperature 
very high. When the jugular vein is involved in the neck 
there may bo great tenderness and diflieulty of movement, 
but the same symptoms may also bo duo to inflammation of 
the lymphatic glands in this situation, resulting from the 
neigh bo ui’ing infective process. 

(c) Meningitis. — Tliis may occur either as a circum- 
scribed serous etrusion, or as a difliiso ptirulent inflamma- 
tion of the pia-mater and arachnoid, the latter being 
unfortunately the more common. Meningitis may result 
either from the extension of suppuration from a sub-dural 
or a cerebral abscess, or else from a direct extension of 
inflammation from the inflamed bone, more especially in 
cases where the roof of the t^'mpanic cavity isinx olved. The 
symptoms may be either those of meningitis alone or of the 
other aflections to which the meningitis itself owes its cause. 

((^H) Cerebral and Cerebellar Abscess.— Abscess 
in any part of the brain is usually the result of extension 
of an infective inflammation from the bone to the cerebral 
substance along the course of a small vein or a lymphatic. 
It does not commonly complicate either acute osteitis, 
sub-dural abscess, or sinus phlebitis. The usual positions 
for such abscesses are the tem})orO' sphenoidal lobe in its 
anteiior part — resulting from a spread of inflammation 
through the thin bone forming the roof of the tympanum — 
and the lateral lobe of the cerebellum ; the latter position 
is much the more uncommon. 
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The symptoms in cerebral abscess are referable to the 
affection of the brain substance, and are not usually those 
of blood poisoning from absorption of the products of 
inflammation, the temperature being usually slightly 
raised or even sub-normal, and the suppuration running 
a very slow Course. So long as tho pus is conlined within 
the white matter of the temporo-spheiioidal lobe, and tlio 
abscess dogs not by its size cause pressure on the coitex, 
the symptoms may be limited to marked slowness of pulse, 
occasional vomiting, slow cerebration, drowsiness and slow 
speech, with, perhaps, optic neuritis ; but, when the corttjx 
is involved, muscular spasms, epileptiform convulsions 
commencing in one limb or in the fjice, and sometimes 
complete paralysis of one limb, and even hemiplegia may 
occur. 



CHAPTER LXVII. 

SPINA BXFXDA ANB CONGXSMXTAXi 
SACRAXi TVBKOURS. 

A sviNA liiFiDA is a congenital deformity of the spinal 
canal, witli protrusion of a portion of its contents in the 
form of a cystic tumour.* 

The bony deformity which is present in these cases 
consists of a deficiency in the larainse 
and spines of one or more vertebrae, 
the spinal canal being thus left un- 
closed posteriorly. The laminjc may 
bo merely stunted, but in ])ad cases 
are completely everted so as to stand 
out at right angles from the axis of the 
spinal column. As rai’e variations may 
be mentioned — (r/) bony outgrowths 
from the posterior surface of the bodies 
of the vortebiw into the spinal canal, 
which may protrude tln-ough the centre 
of tlio cord itself ; (/>) clcav'age of the 
body of a vertebra, and protrusion of 
the membranes anteiiorly. 

The ^common position of a spina 
bifida is the lumbo-sacral region, but it 
may occur in any part of the spine. In 
most cases some five or six of the vertelme are deformed, 

• For a full account of the inorhicl appearances found in different cases 
of spina bifida, see a report of a coiuiuittie of the Clinical Society in 
vol. xviii. of their “ Reports," from which this chapter has been in great 
pait compiled. 


Fig. 178. 



I'ortion of a Spine 
frtini a case of Cervical 
Spina Hifiila, showing 
the absence of the la- 
mina: and spinous pro- 
cesses. 
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but in exceptional instances the wliole of the lamina' are 
deficient from the atlas downwards. J let ween these condi- 
tions all grades may be seen. 

The ^structure of the sac and the composition of its 
contents diller in diflerent specimens, ami allow of a sub- 
division info three classes — first, iiiLMiingocclo ; second, 
meningo-myelocelo ; third, syringo-niyelocele. 

In IVEeningocele the sac is composed of dura, mater and 
arachnoid, but contains neither the s[)inal cord nor any 


Kn;. 179. 



Spina, FMfida.— A Meningo-niyelocele. Onohrisll'^ !iasl>iM*n 
passed from tlio sub-arachnoid space into tin; sac, and noil cr 
has been placed bcin;ath the sjiinal cord just before ll laUer 
becomes spread out on the upper part of the sac- wall. 

nerves, and is distended by the sub-arachnoid or etaedtro- 
spinal fluid. It is doubtful whether one layer of the 
arachnoid alone is ever protruded, though this condition 
has been described. In such cases the sae would (rontain 
the artichnoid fluid. 

In Meningo-myelocele^ which is the most common 
form of spina bifida, the sac is formed hy the dura, mater 
and arachnoid, and contains cerebro-spinal fiuitl, with the 
spinal cord and its nerv’^es. In lurnbo-sacral s[)inM bifida 
the spinal cord usually passes directly backwards, and the 
iilum termiuale is found adherent to the lower and posterior 
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portion of tho sac. In some specimens the cord becomes 
adherent to tho upper part of the sac as soon as it enters it, 
and is spread out over, and incorporated with, tho sac- wall 
itself. In cases of spina bifida in the dorsal or cervical 
regions the spinal cord passes through the sac, re-enters tlie 
spinal canal, and is found in its natural position in the 
lumbar region. In its passage through the sac it imiy be 
free, bub is in some instances adherent to the, posterior 
surface of tho sac- wall, as in the lumbo-sacral class. In all 
cases of spina bifida the central canal of the cord is liable to 
bo distended. 

The nerves which arise from that part of the spinal 
cord which is ir, eluded in the spina bifida are necessarily 
themselves within the cavity of the sac, the anterior and 
posterior roots being often easily diirei entiated and found 
separated fi om one another by a continuation of tho liga- 
mentum denticulatum. I'hat part of the cord which is fused 
with tho posterior portion of the sjic-wall also gives off 
nerve-roots, and thus tho latter appear to originate from 
the sac- wall itself, though they are often erroneously 
described as being distrihuted to it. (See Fig. 179.) 

The form and size of tho sac vary greatly. At birth 
it is usually small, not larger than a Tangerine orange, 
whilst in some eases the position of the spina bifida is 
marked by a depi’ossion instead of a swelling. During the 
first few days of life the sac increases with some rapidity, 
and has been seen to measure in adults as much as 27 
inches rountl its base. Its shape is circular, and, although 
generally sessile, theie is a marked constriction where it is 
connected with the trunk ; in long-standing cases a pedicle 
is gradually formed. The most posterior portion of the sac, 
or the summit, frequently presents a medium groove, 
furrow, or depression, to which the name of “ the umbilicus ” 
has been given. It is genenilly the result of the attach- 
ment of the spinal cord in this situation, and is caused by 
the unetpial distension of the sac by its contained fluid. 
(See Fig. 180.) The central canal of the spinal cord has 
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been seen to open at the bottom of the umbilicus. Occa- 
sionally, the sac is divided into partitions by septa, find 
these also may produce depressions or grooves. 

The coverings of the sac are rarely normal skin and 
subcu£aneous tissue. In most cases the bjise filone is 
covered by* skin, which gradually thins aw.iy towards the 
fundus, so that the summit of the latter is either covered 
by a thin^ layer of epidermis or by fi glistening mcmbifino 
composed of the spinal membranes or of the thinned and 
adherent cord. 


Flo. i8o. 



Spina nilida, sliovsinj^ the umbilicus or central depression, 
where the spinal cord is adherent to the sac-wall. 


Syringo-myelocele is a rare form of spina bifida in 
which the central canal of the cord is immensely distcinled 
and forms the sac-cavity, the .sac-wjill being lined by the 
expanded .spinal cord itself. At first sight such a spina 
bifida might easily be mistaken for a simple meningocele, 
for no nerves traverse the sfic-cavity. Close examination, 
however, shows thiit the nerves fire contained in the 
substance of the sac-wall, being given of! from the dis- 
tended cord. 

The coverings of a syringo-inyelocele are of the same 
nature as those of a meningo-myelocele. 

The congenital deficiency which results in the formation 
of any spina bifida consists in an imperfect dfivelopment 
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of the inesolilast on each side of the vertebrtal furrow from 
wliicrh tli(j meninges and the vertebral lamina3 are 

nornially prodiicHid. The inesoblast being deticient, these 
stru(jtmes remain undeveloped in varying degrees. 

'rhe conijdieations of spina bifida which are common are 
hydrocei»halus, talipes, and paralysis of the «rectum and 
bladder. 

The terrnijiation of the majority of cases of spina bifida 
is dtiath. This commonly results from the sac giving way, 
an evenr. which is followed by myelitis or convulsions. 
Other children die in a marasmic condition, without any 
very definite lesions being present. In a small proportion 
of ihi) ineningo-mycloceles, and in a considerable number of 
the simple meningoceles, the sac gradually shrinks and a 
natural cure is eflected. 

COJrGSXXTAXi SACRAZi TUMOURS. 

The coiigonital tuinouis which occur in the sacral <and 
c xHtygeal regions may conveniently be divided into three 
cla.sses---( i) dermoid cysts and included fmtuses ; (2) sacral 
cysts and sacral li[)omata; (3) coccygeal cysts. 

I. Dermoid cysts are commonly met with in the 
middle line of the back and are covered by normal skin. 
In many cases the tumour is an irregularly globular mass 
of varying consistency, and on section is found to contain 
sebaceous matter and hair, with which there may also be 
found cartilage, tectli, and bone. These cysts may have 
deep attachments, and may be connected with the spinal 
membranes 

In another cla.ss of cases there is a definite projecting 
appendix protruding from the exterior wall of the cyst, 
and bearing a more or le.ss close I’esemblance to a tail. 
In other exami>les, again, the protruding portion teiminates 
in ill-develo])ed lingers or toes, and on dissection is found 
to 1)0 an imperfectly formed limb. Pi'ogressing onward 
from this, transition is easy to a fully developed lower 
extremity, which, however, is rarely as large as the normal 
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limbs ; the name of “ human tripod ” has been applied to 
infants with such an appendage. Further stages of de- 
velopment of the attached ftetus may also bo found. Thus, 
instead of a single projecting limb tliere may be two lower 
extreiliities, and a double pelvis; or there may be in 
addition the trunk and extremities of a so-called “ parasitic 
fmtus ; ” whilst, finally, two well-formed fictiises may exist 
attached to each other in the sacral region, and forming 
one of the varieties of “ double monster.” 

It will thus be seen that between a simple dermoid cyst 
in the sacral region and a fully developed fmtiis all stages 
may exist, but it should bo remembered that in any ciise 
the attached betas or the cyst may have close connection 
with the spinal column or the meninges. 

Such tumours as these result either from simple inclusion 
of epithelium in the closure of the vertebral gioove, as in 
the case of dermoid cysts elsewhere, or (dse from the 
development of two embryonic areas in a single blasto- 
dermic vesicle, and all cases of attache*! or included betus 
or parasitic foetus are to be explaimnl by the latter 
hypothesis, lb is known that the rudiment of the embryo 
appears primarily as an opa*jue spot on tlu) blastodermic 
vesicle, which spot is known as the embryonic area. If 
two of these embryonic areas form on a singhi vesicle and 
subsequently in their development coalesce, two joined 
foituses are formed, and the union may be either in the 
sacral region, or in other parts such as the thoracic or 
abdominal walls or the crania. In most cases one of the 
two fojtuses is never perfectly developed, and remains as a 
shapeless mass of bone, cartilage, itc. ; in other cases the 
development of the two betuses is more ec^ual. It is 
probable that in the cases of imperfect development the 
imperfection is the result of deficient blood-supply or of 
pressure by the other fmtus. It is, however, also possible 
that some cases of imperfectly formed double limbs are 
the result of duplication of parts which are naturally single, 
and that in these cases there was never moie than a single 
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embryonic area, but rather a development of an extra limb 
from cells which should normally be differentiated to form 
mei*ely a pair. 

2. Sacral cysts may also develop independently of 
inclusion of epiblast or ova, and appear to be of mesoblastic 
origin. l^hey probably are formed,- as are^ the cystic 
hygromata of the neck, from portions of mesoblast, which 
are so to say in excess, and which l einain when the requisite 


Fig. i8i. 



muscular and osseous structures have been developed. 
They consist of a soft fibrous wall lined by endothelium, 
and containing serous fluid. In addition to these, fatty 
tumoui-s, or “caudal lipomata,” are rarely found, and are 
analogous to the deeply seated congenital lipomata already 
described on page 169, as being seen occasionally attached 
to the bones of the extremities. Both the cysts and the 
lipomata may have attachments to the vertebrae, or even 
to the membranes, but the latter is not nearly so common 
an occurrence as in the case of the dermoid cysts. Both of 
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these forms of congenital tumour are usually found a little 
to one side of the middle line. 

3. Coccygeal cysts aro placed lower down than the 
sacral tumours just described. They form tense fluid 
swellings of considerable size, are always placed latenilly, 
and occupy 'chiefly the glutejil region, by the muscles of 
which they are covered. Dissection shows that these 
tumours Cipnsist of a dense fibrous wall of considerable 
thickness at its attached margin, but often very thin at its 
most projecting part. This wall is especially fixed to the 
lateral and anterior aspects of the coccyx and the lower 
part of the sacrum, where there is generally a considerable 
amount of solid growth. The cyst commonly extends into 
the pelvis, and pushes forward the rectum and anus, whilst 
laterally it protrudes between the coccyx and the [)elvis 
into the gluteal region, and bultres the skin below f.ho 
margin of the gluteus maximus, and tends to j^iotrude 
between the thighs. 

The tumour lies beneath the levator ani muscle, and in 
consequence of its pressure the coccyx is commonly 
straightened, or its extremity may even point V>ack wards. 

The amount of the cyst within the [)elvis dillers much in 
different cases. At present I have a child under observa- 
tion in whom it extends above the promontory of the 
sacrum, and have examined dissected specimens in which 
the growth extended as far as the promontory. 

The cysts contain a very viscid blood-stained fluid, as 
well as a certain amount of solid ingrowth. I’his, in a case 
I have recently dissected, looked very much like a mass of 
large nasal polypi, as it consisted of soft, friable, led tissue, 
hanging in a pendulous manner from that part of the cyst 
which was attached to the coccyx and attached to its wb.11 
in numerous places by slender pedicles. 

In another specimen, shown by Mr. Shattock at a meet- 
ing of the Pathological Society, there were multiple cysts, 
and a mixture of cartilage, bone, and fibrous tissue in the 
stroma. 
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Tn several of the recorded cases gland-tissue resembling 
tliat of the thyroid has been found, cither forming the bulk 
of the growth, or else occurring in connection with Ciirtilago 
and fibrous tissue. 

The mode of origin of these coccygeal cysts is still a 
matter of doubt, though on account of their [)osition and of 
the gland-tissue which they ct)ntain, it is probable that they 
originate, as has been suggested by Middledorpf and 
Sutton, in the post-anal gut. 



ClIArTEil LXVJII. 

T AXiXPXSS- CIiUB-FOOT. 

Talipes, or club-foot, may bo oitlier coiij^^onital oi* Jic(|uired, 
may ailbct ono or both foot, ami is equally common in male 
and female children. 


CAUSXSS. 

The congenital form is attributed by dilleront authors 
to three diHeront causes — (i) spasmodic contraction or 
paralysis of muscles, resulting from nerv(;-irritation or 
loss of function ; (2) malformation of the tarsal bones ; 
(3) mechanical pressure by the uterus, or by malposition 
of the f fetus. 

The theory that the deformity is due to some allection of 
the nervous centres is supported first, by the undoubted 
fact tliat after birth talipes certainly results in some cases 
from disease of the spinal cord, and, second, by the very 
frequent association of malformations of the cord and brain 
such as are seen in spina bifida and anencephalus. 

In the absence of any demonstrations of primary disease 
of the spinal cord in the fmtus, the proof that myelitis 
produces congenital talipes must be declared wanting, 
although there is much to be said in its favour from a 
theoretical point of view. The frcMpient association with 
spina bifida and anence])halus is, however, a fact whicli 
renders it highly probable that their co-existence is more 
than a coincidence, and tliat, in the.se cases at any rate, the 
deformity of the foot is the direct result of the lesion of the 
cord which is commonly present. 
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The second theory, which explains the deformity by 
imperfect development of the tarsal bones, is probably 
erroneous, the changes found in the latter being the result 
and not the cause, of the talipes. 

The third theory, that the club-foot is the result of 
mechanical pressure by the uterus or by adventitious bands, 
or of malposition of the foetus, finds its greatest support 
in a paper by Messrs. Parker and Shattock,* c^nd may be 
summed up in their own words : — “ Our argument is that 
the feet of the foetus occupy various positions during the 
course of intra-uterine life, and that this occurs in order 
that the joint-siii’faces, the muscles, and especially the 
ligaments be <leveloped so as to allow of that variety of 
positions and movements which are afterwards to be natural 
to the foot ; and we hold that when anything (mechanically) 
prevents the feet from assuming these positions at their 
proper time, or maintains them in any given position 
beyond the limit of time during which they should occupy 
such position, a talipes results. The variety of talipes will 
depend on the date of its production ; its severity will be in 
direct ratio to the mechanical violence at work. If the 
inversion of the foot, which is normal during the earlier 
months of foebil life, be maintained beyond the normal 
period of time, the muscles and ligaments will as a con- 
seipience be adaptively short on one iispect of the limb, 
and too long on the other — a normal position of inver- 
sion will finally become a deformity. Talipes calcaneus 
is, we believe, produced in a similar manner; it occurs* 
however, later during intra-uterine life, when a fiexed 
position of the foot is normal, lleing thus less fundamental 
In character, as a deformity it is also loss severe than 
varus.” 

In support of this explanation the authors adduce various 
examples of fcctal malposition and pressure which seem 
quite suiiicient to prove that the theories they advoc£ite are 
supported by facts, and to establish such mechanical condi. 

* *' Transactions of the Pathological Society,” vol. xxxv. p. 423. 
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tions as one of the causes of congenital club-foot, and prob- 
ably the one which is most frequently operative. 

Acquired t.alipes commonly results from disofise of the 
spinal cord. This in some cases is irritative in its nature 
and produces spasm of certain muscles, which, at lirst by 
their vital cdntraction, and afterwards by tluMi* tendency to 
become permanently shortened, cause an active displacement 
of the footj — e.f/., spasm of the calf-muscles will result in a 
drawing up of the heel, or “ talipes equinus.” 

In another class of cases the lesion of the cord is of a 
destructive nature, the large nerve-cells in the anterior 
cornua being destroyed. This lesion, which is known as 
“anterior polio-myelitis,’* results in the condition called 
“infantile paralysis.” The motor cells, which are the 
centres of nutrition for the motor nerves and the muscles 
they supply, being destroyed, the nervous and muscular 
fibres degenerate and atrophy and deformities are produced, 
both by shrinking of the paralysed muscles as well as in 
other cases by their stretching. Thus, if all the muscles of 
the leg are paralysed, the foot usually hangs in a helpless 
condition, with the toes pointed and somewhat inverted, 
and in this position, that of “talipes e(piino-varus,” it may 
be permanently fixed in the course of months by the 
atrophy and shrinking of the calf -muscles. In other cases, 
where the calf-muscles are alone or chiefly affected, the 
extensors will support the foot, and the pressure on the 
sole in walking will tend to stretch the wasted soleus and 
gastrocnemius until the heel is permanently depressed and 
“ talipes calcaneus ” is produced. In some c.ises of polio- 
myelitis the paralysis j^asscs ofl, l)ut unless this im[)rovo- 
ment occurs within the first month or two .after the attack 
there is little probability of recovery; the muscles then 
rapidly waste, the skin becomes blue and cold, and, unless 
precautionary measures .are taken, deformities such as h.ave 
been* described will be developed. In adv.Tiiccd ccpcs the 
muscles consist of little else than fat. 

In a few cases talipes is caused by contraction of scars 
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about, the ankle-joint, and, as will be explained in the 
sections on flat-foot and valgus, it is also the result of mus- 
cular weakness and yielding of ligaments. Again, Avhen one 
limb is shorter than the other — e.//., as the result of hip 
disease — the constant walking on the toes may produce 
permanent talipes ecpiinus. 

TAI.ZPES EQUinrO-VARUS. 

Talipes cquino-variis is the commonest form of club-foot, 
and is in most cases congenital. In this variety the toes 
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are pointed and the sole cannot be brought up to a right 
angle with the leg ; the foot is also turned inwards so that 
the scaphoid bone is approximated to the internal malleolus. 
In severe cases the patient walks on the outer side and 
dorsum of the foot, and, as a consecjiience, the skin in this 
situation becomes much thickened, and a subcutaneous 
bursa usually forms. If such a deformed foot be examined, 
the tendons of the tibialis anticus and the tibialis posticus 
as Avell tus the teiido-AcIiillis are found to be abnormally 
short; the internal lateral ligament of the ankle and the 
ligaments uniting the tarsal bones on the inner side are in 
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a similar condition, whilst those on the outer side may he 
stretched. The astragalus is in most cases normally placed 
as regards the tibia and libiila, except that, in proportion 
to the amount of the eqninns, it is depressed anteriorly so 
that the greater part of the surface which articulates with 
the tibia is exposed. The twisting inwards of the foot, or 
the ‘‘varus,” is found to take place at the mid-tarsal and 
sub-astragajoid joints, and not at the ankle, the scaphoid 
being displaced almost completely in severe cases to the 
inner side of the astragalus, so that the articular surface of 
the head of the latter bone is unopposed in front, and a 
new articular facet is formed on the inner side of the head 
to articulate with the navicular bone in its altered position. 
In addition to this, Messrs. Parker and Shattock havti 
noticed an extension backwards of the upper articular or 
trochlear surface, and an undue obliquity of the neck of 
the astragalus. 

In old cases of equino-varus, moreover, the bones on tluj 
inner side of the foot are coinpressed and undeveloped, the 
skin on the outer side forms a hard, hori\y excrescence, 
and the muscles of the calf are small and feeble fi'om the 
little use to which they are put, the rnovcmc.*nts of the 
ankle-joint being in these patients almost in abeyance. 


TAI.ZPSS squivus. 

Talipes equinus consists in an inability to bring the solo 
of the foot up to a right angle with the leg. The toes are 
consequently pointed, and the heel is raised fiom the 
ground in walking. In exaggerated cjises the plantar 
Ilexion of the foot is carried to such an extent that the 
patient walks on the dorsal surface of the toes. 

Pure equinus is rare. It is seldom congenital, and com- 
monly results from infantile paralysis or from spastic con- 
traction of the calf-muscles. The chief anatomical lesion is 
shortening of the tendo-Achillis or of the muscles inserted 
into it. 
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TAXiXPlSS VARUS. 

Talipes vjiriis uncomplicated with cquinns is a rare form 
of club-foot, and is almost always congenital. It is charac- 
terised by inversion of the foot and shortening of the 
tibialis aiiticus and posticus. Most of what has been 
written already on the anatomical changes in tallies eauino- 
varus applies also to varus. 

TAZiZPSS CAVU8. 

Talipes cavus is an exaggeration of the normal plantar 
arch, the sole of the foot being deeply hollowed and the 
dorsum correspondingly convex and arched. This form of 
club-foot is invariably acquired, and is almost always com- 
bined with equinus or e(piino-varus. The toes also, in this 
variety of deformity, pios(3nt conditions which are seldom 
seen apart from cavus, the first phalanges being hyper- 
extended or even dislocated backwards on their metatarsal 
bones, whilst the second and third phalanges are doubled 
down towards the sole. 

This hollow claw-foot ” results either from a paralysis 
of the intevossoi, or in consequence of an antecedent 
e<|uimis. The interossci normally Ilex the 6rst phalanges 
and extend the second and third ; consequently, when they 
ai*e paralysed, thei’e being no muscle to depress the first 
plmlanges during the movements of the foot, the common 
extensor displaces them backwards on to the lieads of the 
metacarpal bones. 

In cases of equinus, again, the dislocation backwards of 
the first phalanges is produced by the ellbrtsof the common 
extensor (iogciiher with other muscles) to maintain the foot 
in its natural position. Further, ns regards the cavus, when 
the patient constantly walks on his toes, tJiere is not only a 
tendency for the latter to be displaced by the weight they 
support, but the arcli of the solo is increased by the con- 
traction of those muscles wliose tendons pass across it, 
especially the tibialis posticus and llio peroneug longus. In 
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all cases of long standing, the plantar fascia is thickened 
and contracted, and offers material resistance to attempts at 
replacement. 


TAZiZPES PEAirUS. 

Talipes planus, or flat-foot, is an acquired deformity, and 
results from muscular overwork and conse(|ue!it weakness 
and loss of tone. The arch of the foot does not exist in an 
infant, and is only developed when the child begins to walk, 
being, in fact, produced by the contractions of the muscles 
whose tendons pass across the sole. The arch thus formed 
is also maintained by the use of the muscles, and the weight 
of the body does not rest, or depend for its support, directly 
upon the ligaments. If, therefore, the muscles, from over- 
work, lose tone and become weak and flabby, the weight of 
the body is no longer maintained by their healthy contrac- 
tion, the foot is not braced by their support, and the 
ligaments, now called upon to do more than they were 
originally intended for, yield and stretch beneath their 
burden. 

All the ligaments of the sole may be more or less impli- 
cated, but those which are most notably stretched are the 
inferior calcaneo-scaphoid and the long plantar. The head 
of the astragalus, being no longer supported, sinks down on 
to the soft structures forming the sole, and the bone, at the 
same time sliding forwards, pushes the scaphoid in front of 
it, and causes a displacement of the anterior half of the 
tarsus to the outer side. In the early stage of flat-foot, 
the head of the astragalus can be replaced, and the arch 
temporarily restored by artificial pressure ; but in cases of 
longer standing this is not possible, and the whole foot 
becomes rigid and stiff. The pressure of the displaced 
astragalus also gives rise to much aching pain, which is 
increased by walking. The deformity is most common in 
growing boys and girls about the age of puberty who are 
employed in some occupation which necessitates prolonged 
standing, but occurs also later in life. 
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Another cause of flat-foot deserves mention, although 
briefly. It is liable to supervene in patients who suffer 
from chronic rheumatism, and it sometimes occurs in those 
who suffer from so-called gonorrhmal rheumatism 

TAX.IPSS VAKGUS. 

Talipes valgus consists of a displacement outwards of the 
tarsus at the mid-tarsal and sub-astragaloid joints, and is 
practic«ally an exaggerated condition of talipes planus. It 
may develop out of an ordinary flat-foot, or result from 
infantile paralysis of the muscles of the calf and inner side 
of the leg in pitients in whom the peronei and extensors 
escape. In such cases it is sometimes complicated by cal- 
caneus. In talipes valgus the arch is flattened, the foot is 
everted, the cuboid bone is approximated to the external 
malleolus, and the head of the astragalus forms a projection 
on the inner side. The peronei muscles are contracted, and 
resist efforts at replacement of the foot. 

TAl^ZPSS CAXiCASTBUS, 

Talipes calcaneus is a rare form of club-foot. In it the 
heel is depressed and the toes are drawn up towards the . 
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shin. It is in some cases congenital, but in others results, 
as already explained, from the .stretching of tlie atrophied 
calf-muscles in crises where the latter are aflected by 
infantile paralysis. The chief anatomical abnormality is 
undue length of the tendo-Achillis or of the muscles 
inserted iitto it, with consequent inability to stand on the 
toes or to propel the body forwards in the Jict of walking. 
It is combined in some cases with valgus. 



CHAPTER LXIX. 

OSNU VAXiGUM. 

Genu valgum, or knock-knee, is an outward displacement of 
the tibia on the femur, with consequent separation of the 
internal malleoli and the feet, and a tendency for the knees 
to rub against one another in the act of walking. 

Causes. — Unlike most other deformities, genu valgum 
is never congenital. It is developed in young children in 
consequence of rickets, or else at puberty — and seldom 
later — ^from muscular weakness and overwork. 

In rickety children the femur tends to become bent 
in an outward and forward curve in the upper and middle 
parts of its shaft, with the result that there is developed, 
first, a tendency for the axis of the legs to cross, and, 
secondly, a compensating curve of the lower third of the 
bone, with the convexity inwards. But although this 
secondary curve is, in a limited degree, of use, nevertheless, 
by directing the lower articular surface of the femur out- 
wards, it causes the knee-joint to be placed obliquely instead 
of transversely across the long axis of the lower extremity, 
so that the weight of the body is transmitted down a line 
which falls through the outer condyle to the inner side of 
the foot. If the rachitic and softened state of the bones 
continues, the curve tends to increase, and the tibia is 
directed further and further away from the middle line, 
whilst, in addition, the knee-joint being no longer placed 
transversely to the axis of the limb, the internal lateral 
ligament is placed at a disadvantage, stretches, and allows 
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the tibia to be displaced from its articulation with the 
femur. 

In adults, knock-knee is primarily due to muscular 
weakness, the knee-joint, like the sole of the foot, depend- 
ing for its integrity, not only on ligaments, but also on 
muscles. *If, therefore, from overwork in young and grow- 
ing patients, the muscles lose tone, the ligaments are soon 
unable to maintain the articular surfaces in their normal 
position and genu valgum results. The reasons why the 
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Rachitic Knock-knec. 


tibia is displaced outwards, and the internal lateral ligament 
yields rather than the external, are that, the foot and leg 
being normally slightly rotated outwards, the strain is 
naturally thrown on the inner side, and that the fascia on 
the outer side of the joint is much stronger and denser 
than that on the inner, and therefore less likely to yield 
and stretch. 

From whatever cause arising, the deformity tends to 
increase. The whole weight of the body is now placed on 
the external condyle and outer articular surface of the 
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tibia, the internal condyle and inner articular surface being 
separated slightly from one another. As a consequence, 
the growth of the external condyle is arrested by the 
constant pressure, whilst that of the internal continues, and 
the necessary result is a relative elongation of the internal 
condyle, which then acts as a mechanical obstrubtion to all 
attempts at replacement of the displaced tibia. The soft 
tissues, also, on the outer aspect of the limb accommodate 
themselves to the altered position of the parts, and in time 
become contracted and shortened to such an extent as to 
resist all attempts at forcible straightening ; the structures 
in such cases which are most unyielding are the fascia lata, 
the biceps, and the external lateral ligament. 

In genu varum the knee is bowed outwards instead of 
inwards, so that, whilst the feet tend to knock against one 
another, theie is a considerable space between the knees. 
Genu varum commonly results from rickets, and is much 
more rai-e than genu valgum 



CHAPTER LXX. 

CONQENXTAXi EXSX.OCATZON OF 
TKS KXP. 

Congenital dislocation of the hip is met with much more 
■ frequently in female than in male children, and may occur 
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Congenital Displacement of the Right Iw ninr, showing liie 
head of the bone included within the capsular ligament. 

(From the museum of St. Thomas’s Hospital.) 

on one or both sides. It occasionally ailects several mem- 
bers of the same family, and may be hereditary. 

The head of the femur is displaced upwtirds and back- 
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wards, and the shaft is rotated inwards. The capsule is 
exceedingly loose, and allows of very considerable move- 
ment of the femur on the ilium. The head of the femur 
is always more or less flattened by pressure, and in some 
few cases has been found undeveloped from birth. The 
dorsum ilii is flattened or slightly hollowed by the constant 
pressure of the femoral head. The gluteal muscles are 
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Congenital Displacement of the Femur, showing the altered 
acetabulum, the roughened spot where the head of the bone 
has rested, and the flattened femoral head. (From the 
museum of St. Thomas’s Hospital. ) 


usually fatty and ill-developed, on account of the little use 
to which tiiey are put in the altered position of the parts. 

The condition of the acetabulum is, however, the most 
important feature, for in all the specimens in the museums 
of London it is very imperfectly developed. The develop- 
mental deficiency is also remarkably uniform, and consists 
in a suppression of that pai-t of the cavity which is formed 
by the ilium — of what may be called the iliac segment. 
The acetabulum, in consequence, is formed by the pubes 
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and ischium alone, and, instead of being round, is of a 
triangular shape, with the apex upwards. It is, in addition, 
very shallow, with margins scarcely raised above the level 
of the surrounding bone. 

It is now tolerably certain that the failure of develop- 
ment of thfe acetabulum is the real cause of the displace- 
ment of the femur, and there is little doubt that the 
theory wjiich has been accepted recently, that the dis- 
location is a traumatic one produced by tlie accoucheur 
during delivery, is erroneous. In most cases there is no 
history of any difficulty at birth ; whilst the facts that the 
displacement is occasionally hereditary, that it aHects 
chiefly female children, that it is often double, that the 
head of the bone is always within its capsule, and that no 
case hits yet been described in which any laceration of the 
tissues has been found, render it highly improbable that 
difficulties during parturition have anything to do with the 
causation of the deformity. 
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A 

Abscess, acute, 50 
anal, 582 
cerebellar, 624 
cerebral, 618, 624 
chronic, 51 
cold, 53 
embolic, 82 
healing of, 53 
iliac, 362 
ischio-rectal, 582 
lingual, 537 
lymphatic, 53 
mammary, 502 
peri- nephritic, 456, 462 
peri-urethral, 419, 423 
post-pharyngeal, 361, 527 
psoas, 361 
pyaemic, 82 
residual, 53 

retro-pharyngeal, 361, 527 
subdural, 618, 623 
tubercular, 52 
urethral, 41J9 
vulvar, 494 

Accessory auricles, 205 
Achondroplasia, 342 
Acromegaly, 297 
Actinomyces, 114 
Actinomycosis, 114 
Aden o-carci noma of ovary, 500 
Adeno-cystoiiia of kidney, 433 
of ovary, 500 

Adeno-fibroma of Ijreast, 167, 507 
Adeno-sarcoma of breast, 509 
of kidney, 435 

Adenoid vegetations, 525, 548 
Adenoma, 186 
of breast, 507 


Adenoma of kidniry, 433 
of rectum. 590 
of supra-renal, 432 
of thyroid, 293 
of toiiKUe, 5.|2 
Adhesions, peritoneal, 599 
Adr'*nal, adenoma of, 432 
tumours of, 432 
Aerobic organisms, 18 
Air ill veins, 221 

Air-passages, fonugn liodies in, 289 
Albuminoid degen(*ration, 10 
Alveolar sarcoma, 180 
Amyloid degeiuTation, 10 
Anaerobic organisms, 18 
Anaesthetic leprosy, 123 
Anal absci'ss, 582 
fissure, 585 
fistula, 582 
Anchylosis, 409 

after pyaniia, 372 
Aneurysm, 248 

arterio-venous, 21b 

cause*s of, 248 

cirsoid, 259 

consecutive, 231 

course of, 252 

dangers of ligature in, 238 

dissecting, 231 

ertects of ligature 011, 256 

«*ftccts of piessure on, 256 

embolic, 249 

fusiform, 250 

ruptured, 253 

sacculated, 250 

sac of, 252 

spontantrous cure of, 254 
suppuration in sac of, 258 
traumatic, 214 
varicose, 216 
varieties of, 249 
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Aneurysmal sac, structure of, 252 
varix, 216 
Angeioma, 173 
capillary, 173 
cavernous, 174 
clinical characters of, 174 
venous, 174 

Angular curvature of spine, 359 
Annulus migrans, 536 
Anthrax, 109 

Anti-streptococcus serum, 85 
Antitoxin, 25 

diphtheria, 95 
streptococcus, 85 
tetanus, 94 

Antrum, carcinoma of, 353 
cystic disease of, 355 
empyema of, 356 
epithelioma of, 353 
mucous cysts of, 355 
sarcoma of, 352 
Anus, artificial, 559 
imperforate, 578 
papilloma of, 589 
])rolapse of, 595 
pruritus of, 596 
tumours of, 589 
Aortitis, acute, 241 
Appendix vermiformis, catarrhal in- 
fiammation of, 601 
concretions in, 603 
diseases of, 601 
foreign bodies in, 603 
suppuration of, 604 
tubercle of, 605 
ulceration of, ^3 
Arteries, atheroma of, 242 

calcareous degeneration of, 239 
contusion of, 213 
diseases of, 239, 248 
fatty degeneration of, 239 
healing of, 211 
ligature of, 218 
rupture of, 214 
syphilitic disease of, 246 
torsion of, 219 
wounds of, 210 
Arterio-venous aneur)sm, 216 
Arteritis, dcute, 240 
chronic, 242 
obliterative, 241 
septic, 241 
syphilitic, 246. 

Arthritis, acute, of infants, 369 
deformans, 376 
following exanthemata, 371 
gonorrhoeal, 371 
puerperal, 370 
pynemic, 371, 372 
rheumatic, 374 


Arthritis, rheumatoid, 376 
suppurative, 367 
syphilitic, 406 
tubercular, 394 
urethral, 371 
Arthropathy, tabetic, 382 
Aspergillus, 16 
Atheroma, 242 
Atheromatous ulcerSttion, 244 
Atrophic rhinitis, 545 
Atrophy, 3 

Auricles, accessory, 205 


B 

Bacilli, 15 
Bacillus anthracis, 109 
coli communis, 48 
lepne, 125 
mallei, T12 
pyocyaneus, 48 
of syphilis, 156 
tetani, 91 
tuberculosis, 128 
Bacteria, 13 

in cystitis, 439 
Bacterial poisons, 22 
Baker’s cysts, 390 
Balanitis, 418 
Bilharzia hcematobia, 441 
Bistournage, 44 

Bladder, bacterial infection of, 439 
Bilharzia in, 442 
calculi in, 463 
carcinoma of, 445 
diseases of, 438 
epithelioma of, 445 
extroversion of, 413 
hypertrophy of, 424 
in prostatic enlargement, 451 
malign aiU disease of, 445 
papilloma of, 443 
polypi of, 4^4 
sacculated, 425, 466 
sarcoma of, 446 
tubercle of, 455 
tumours of, 443 
villous tumour of, 443 
Blood changes in surgical diseases, 
280 

Blood-cysts in bone, 350 

Blood extravasations, changes in, 

£07 

Blood infection, 77 
Boil, 107 

Bone, abscess of, 313 
atrophy of, 307 
blood-cysts of, 350 
changes in ununitedfraciures,229 
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Hone, cysts of, 347 
diseases of, 307 
enchondroma of, 346, 358 
fibroma of, 346, 351 
formation of new, 321 
hydatid disease of, 347 
hypertrophy of, 307 
inflammation of, 308 
lesions in « 9 ongenital syphilis, 
152, 156 
necrosis of, 318 
rheumatic diseases of, 328 
rickety eftanges in, 333 
sarcoma of, 347 
sclerosis of, 310 
separation of dead, 320 
suppuration of, 310 
syphilitic disease of, 325 
tubercular disease of, 311 
tumours of, 344 
Brain, abscess of, 618, 624 
compression of, 615, 618 
concussion of, 613 
contusion of, 613 
hernia of, 618 
laceration of, 613 
softening of, from arterial ob- 
struction, 247 
Branchial cysts, 205 
Breast, abscess of, 502 
adeno-fibroma of, 507 
adenoma of, 507 
adeno-sarcoma of, 509 
bony tumours of, 513 
carcinoma of, 515 
chronic induration of, 504 
colloid carcinoma of, 520 
cystic adeno-fibroma of, 509 
cystic adeno-sarcoma of, 509 
cysts of, 513 
diseases of, 502 
duct-cancer of, 518 
duct-papilloma of, 514 
encephaloid carcinoma of, 520 
enchondroma of, 513 
fibro-adenonia of, 507 
fibroma of, 513 
hypertrophy of, 506 
inflammation of, 502 
intra-cystic growths of, 514 
involution cysts of, 513 
Paget’s disease, 504 
proliferous cysts of, 51 1, 512 
retention cysts of, 513 
sarcoma of, 513 
sero-cystic disease of, 510 
serous cysts of, 514 
syphilis of, 503 
tubercle of, 503 
tumours of, 507 
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Breast, tumours of, in the male, 520 
villous cancer of, 518 
Brojid ligament cysts, 501 
Bronchi, foreign bodies in, 290 
Hronchocele. See (ioitre 
Bubo, gonorrhoea], 419 
parotid, 529 
'Bursae, diseases of, 306 


Cachexia, in malignant diseas«^ 
163 

strumipriva, 296 

Calcareous degeneration, 10, i6o 
Calculi, cystine, 465 
encysted, 466 
fusible, 464 
in uieter, 462 
in urethra, 466 
intestinal, 574 
mulberry, 464 
oxalate of lime, 464 
pbosphatic, 463, 464 
prosiatic, 45.1 
renal, 460 
salivary, 530 
uratic, 459, 464 
uric acid, 459, 463 
urinary, 459 
vesical, 463 
Callus, 224 

Cancellous exostoses, 344 
Cancerous cachexia, 163 
Cancrum oris, 105 
Capillaries, new formation of, 34 
Carbuncle, 108 

malignant facial, 108 
Carcinoma, 188 

colloid, 198, 520 
cylindrical-celhid, 200 
encephaloid, 197, 520 
of antrum, 353 
of bladder, 445 
of breast, 515 
of intestine, 576 
of jaw, 353 
of kidney, 435 
of rectum, 593 
of testis, 483 
of uterus, 496 
scirrhous, 195, 515 
spheroidal-celled, 195 
squamous-celled, 188 
villous, 518 
Caries, 31 1 
spinal, 359 

Cartilage, repair of, 236 
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Caseation of tubercle, 127 

Catarrh, 41 

Caudal lipoma, 632 

(’ell-nests, 190 

Cells in inflammation, 34 

Cellulitis, 89 

Cephalhoematoma, sub-aponeurotic, 
612 

C'ephalhydrocele, 609 
Cerebellar abscess, 6t8, 624 
Chalk stones, 374 
Chancre, hard, 139 
Hunterian, 139 
of lip, 522 
of nipple, 503 
of tongue, 522 
soft, 138 
Charbon, 

Charcot’s fliscase, 382 
(vhemiotaxis, 33 
Chimney-sweep’s cancer, 416 
Cholesteatoma, 622 
C’honririfying sarcoma, 181 
Chondroma, 170 
(.'hondro-sarconui, i8i 
Chord«^e, 418 

Chronic mammary tumour, 507,511 
Circulation in inlliimmalion, 30, 35 
Cirsoid aneurysm, 259 
Cleft palate, 606 
Clitoris, hypertrophy of, 493 
papilloma of, 494 
Club-foot, actjuirerl, 637 
congenital, 635 
C’occygeal cysts, 633 
C!old abscess, 53 
('oUes' law, 151 
Colloid carcinoma, 198, 520 
degeneration, 8 
Comminuted fracture, 223 
Complicated fracture, 223 
Compound fracture, 223 
union of, 226 

C’ompression of brain, 615, 618 
Concretions, f;\;cal, in appendix, 
603 

(’oncussion of brain, 613 
Condylomata, 185, 494 
Congenital dislocation of hip, 647 
liernia, 561 
lipoma, 169 
sacral tumours, 630 
syphilis, 151 

Connective-tissue tumours, 164 
iimotvnt, 166 
malignant, 175 
of mixed type, 180 
Contusions, 207 

Cord, spermatic, diffused hydrocele 
of, 489 


Cord, spermatic, encysted hydrocele 
of, 489 

haimalocele of, 491 
Coryza, chronic 544 
Cranio- tabes, 153 
Cretinism, sporadic, 340 
Croup, 282 • 

Cryptorchids, 468 
Curvature, angul^, of spine, 

359 

lateral, of spine, 363 
rickety, of bones, 333 
Cylindrical-celled carcinoma, 200 
Cylindroma, 180 
Cystic adenoma of ovary, 500 

degeneration of kidney, 436, 
437 

epithelioma, 192, 353 
goitre, 293 
hygroma, 206 
tumours of testis, 481 
Cystine calculi, 465 
Cystitis, 438. 453 
acute, 440 
lacteria in, 439 
calculous, 465 
chronic, 440 
gonorrheeal, 419, 439 
in stricture, 425 
tuVxjrcular, 455 
urine in, 439, 440 
Cystoma, ovarian, 498 
Cysts, 201 

Baker’s, 390 
branchial, 205 
broad ligament, 501 
coccygeal, 633 
congenital, 204 
degeneration, 206 
dentigerous, 356 
dermoid, 204, 484, 500, 528, 
592, 611, 630 
distension, 201 
hydatid, 202 

mucous, 202, 355, 522, 527 
multilocular proliferous, of 
ovary, 498 
of bone, 347 
of breast, 513 
of lips, ^22 

of new mrmation, toa 
of testis, 481 

papillomatous, of ovary, 498 
parovarian, 501 
periosteal, 355 
proliferous, 498, 512 
sacral, 632 
sebaceous, 201. 611 
st'rous, 202, 5x4 
synovial, 390 
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D 

Dead bone, separation of, 
Deafness, syphilitic, 155 
Decomposition, 27 
Degeneration, 6 
albuminoid, 10 
amyloid, 19 
calcareous, 10, 160 
colloid, 8 

cystic, of kidney, 436, 437 
fatty, 6 ^ 
lardaceoiis, 10 
mucoid, 8, 160 
of tumours, 160 
Demarcation, line of, 98 
Dentigerous cysts, 356 
Dermoid cysts, 204, 484, 500, 52 
592, 6ti, 630 

Determination of blood, 30 
Deviation of septum nasi, 544 
Diabetic gangrene, 100 
Diapedesis, 32 
Diaphragmatic lu?rnia, 566 
Diffused osteoma, of jaws, 357 
sacculated aneurysm, 250 
Diffuse lipoma, 169 
Diphtheria antitoxin, 95 
laryngeal, 283 
Diplococci, 13 
Dislocations, 232 

congenital, of hip, 647 
unreduced, 232 
Dissecting aneurysm, 251 
Dissemination of tumours, 163 
Diverticulum, intestinal, 568 
Double monsters, 63 r 
Drainage of wounds, 66 
Dry gangrene, 96 
Duct-carcinoma of breast, 518 
papilloma oflireast, 514 
Dupuytren’s contraction, 305 
Dysentery, 588 


E 

Eak, in congenital syphilis, 155 
middle, disease of, 620 
Eburnation of bone, 379 
Ecchondroses, 377 
Kcchymosis, 207 
Echinococcus cysts, 202 
Ectopia vesica;. 413 
Eczema of nipple, 504 
Elephantiasis, 275 
EintK>lic gangrene, 97, 271 
Embolism, 270 


Embolism, fat, 272 
infective, 83 
pulmonary, 271 
ivsults of, 270 
septic, 83 

Kniigration of leucocytes, 32 
Empyema of antrum, 356 
pneninoeoceus in, 48, 52 
Encephaloceli*, 608 
Encephaloid enreinoma, 197 
Enchondroma, 170, 346 
multiple, 346 
of breast, 513 
of ti.*stis, .|83 

Encysteil hannatocele of testis, 491 
hernia, 563 

hydrocele of cord, 489 
of epididymis, .[87 
of testis, ^89 
EndiMuic hmmaturia, 441 
Endocarditis, infective, 49 
Endosteal sarcoma, 349 
I'aih'roceU*, 555 
partial, 566 
Knterolithes, 574 

Kpididvnris, encysted hydrocide of, 
487 

Epi<lidymitis, 471 
gonorrixral, 4 19 
lubia cular, 47 
h!piphyses, in rickets, 336 
separation of, 231 
Epiphysitis, acute, 369 
syphilitic, 154 
Epiplocele, 555 
ICpispadias, 413 
Epithelial tnrnonrs, 164 
innocent, 184 
malignant, 188 
Epithelioid ct.-lls, 128 
Epithelioma, 188 
cvslic, 192, 353 
of antrum, 353 
of bladder, 445 
of jaw, 353 
of kidney, 435 
of labium, 494 
of larynx, 287 
of lip, 323 
of mouth, 529 
of oesophagus, 551 
of penis. 415 
of scrotum, 416 
of tongue, 539 
of uterus, 497 
Epulis, 167, 35 £ 

Ec|ui no- varus, 638 
Ergotism, 102 
Erysipelas, 87 

streptococci in, 90 
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Eunuchs, 471 

Exanthemata, arthritis in, 371 
Exophthnlmic goitre, 294 
Exostoses, 344 
multiple, 345 

Extravasation of urine, 423 
Extroversion of bladder, 413 
Exudation, 31, 36 

Eye, syphilitic disease of, 145, 151, 

15s 


F 

Eack, deformities of, 606 
Ececal concretions, in appendix, 
603 

fistula, 559 
impaction, 574 
False joints, 230 

sacculated aneurysm, 250 
Farcy, 112 
Fat embolism, 272 
I'atty degeneration, 6, 160 
Femoral hernia, 564 
Femur, congenital displacement of, 
647 

Fermentation, 28 
Fever, hectic, 71 
suppurative, 70 
traumatic, 68 
Fibrifying sarcoma, t8i 
Fibro-adenoma, of breast, 507 
Fibroids, of uterus, 494 
recurrent, 181 
Fibroma, 166 

of bone, 346, 351 
of breast, 513 
of labium, 494 
of larynx, 287 
of testis, 484 
of tongue, 543 
Fibro-myoma, of uterus, 494 
Fibro-sarcoma, i8r, 352 
Fibrous polypi, of bfadder, 444 
of nose, 547 
of rectum, 591 
union after fracture, 229 
Filaria sanguinis hominis, 276 
Fissure, anal, 585 
Fistula, frecal, 559 
in ano, 582 
salivary, 529 . 
urinary, 423 
Flat-foot, 641 
Floating kidney, 431 
Foetal rickets, 339 
Foetus, parasitic, 631 
Foreign bodies, in air-passages, 
289 


Foreign bodies, in intestine, 573 
Fractures, 223 

compound, union of, 226 
green-stick, ^35 
non-union of 227 
simple, union of, 223 ^ 
spontaneous, 230 
Frost-bite, 101 
Fungi, 13, 16 * 

Funicular hernia, 562 
Fusible calculus, 464 
Fusiform aneurysm, 250 


G 

Galactocrlic , 506 
Gall-stone, obstructing intestine, 
574 

Ganglion, compound, 305 
simplti, 304 
Gangrene, 51, 96 

aciiUi spreading, 103 
after ligature for aneurysm, 
258 

diabetic, 100 
dry, 96 

embolic, 97, 271 
from ergotism, to2 
from frost-bite, loi 
from inllammation, 103 
hospital, 104 
moist, 102 
senile, 98 
septic, 103 
symmetrical, 100 
traumatic, 103 

Genito-urinary tuberculosis, 455 
Genu valgum, 644 
varum, 646 

Giant-cells, in tuliercle, 127 
Glanders, 112 

Glands, lymphatic, inflammation of, 
277 

in malignant disease, 162 
tubercle of, 136 
tumours of, 278 

(ilands, salivary, diseases of, 529 
strumous, 136 
Glioma, 179 
Glio-sarcoma, 179 
Glossitis, 534 

syphilitic, 145, 149 
Glottis, oedema of, 281 

syphilitic stenosis of, 145, 149 
Goitre, 292 
acute, 295 
cystic, 293 
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Goitre, effects of, 294 
exophthalmic, 294 
fibrous, 293 
pulsating, 294 
Gonococcus. 417 
Gonorrhoea, 417 
in N^omen, 420 
Gonorrhcoal cystitis, 419 439 
ophthaln ja, 420 
rheumatism, 371 
sclerotitis, 420 
Gout, 373 

Granulauotf, healing by. 64 
tissue, 50, 55. 56 
Graves' disease, 294 
Green-stick fracture, 335 
Gumma, 147, 156 
of muscle, 303 
of testis, 150, 477 
Gummata, visceral, 150 
Gummatous infiammation, 148 
orchitis, 477 


H 

H^MATOCKiai, 490 

encysted, of testis, 491 
of cord, 491 
Htematoma, 207 
of scalp, 612 

Hrematuria, endemic, 441 
Hiemophilia, joints in, 389 
Haemorrhage, 210 

arrest of, artificial, 217 
natural, 210 
intra-cranial, 615 
meningeal, 614, 615 
recurrent, 219 
secondary, 219 

Haemorrhagic infiltration, in 
tumours, 161 
Haemorrhoids, 261, 579 
Hard fibroma, 167 
sore, 139 
Hare-lip, 6^ 

Harrison’s sulcus, 334 
Head, injuries of, 612 
Healing, by first intention, 61 
by granulation, 64 
by scabbing, 64 
by second intention, 64 
by third intention, 65 
of abscess, 53 
of lacerated wounds, 66 
of wounds, 61 
Hectic fever, 71- 
Heredity, in tumours, 159 
Hernia, 553 


Hernia, causes of, 560 
cerebri, 618 
congenital, 561 
diaphragmatic, 5(10 
encysted, 5(13 
femoral, 5O4" 
funicular, 362 
incarcerati'd, 555 
inianlilc, 563 
inguinal, 5O1 
internal, 568 
interstitial, 5()4 
irreduciblf, 555 
LittriVs, 560 
obturator, 5O5 
lieriiical, 566 
Richter’s, 566 
sciatic, 566 
strangulated, 1:56 
testis, 473 
umbilical, 565 
varieties of, 561 
ventral, 565 1 
Hernial sac, 553 

hydrocele of, 4H9 

Hip, congenital dislocation of, 647 
disease, 402 

Hunterian chancre, 139 
Hydatid cysts, 202 
of bone, 347 
Hydrarthrosis, 367 
Hydrocele, congenital, .|86 
diffused, 489 
encysted, (^f cord, .J89 
of epididymis, 487 
of testis, 489 
fluid, characters of, 485 
infantile, 486 
inguinal, 487 
of hernial sae, 489 
vaginal, 483 

Hydro-nephrosis, 432, 461 
Hygroma, cystic, 206 
Hymen, imperforate, 493 
Hypertrophic rhinitis, 545 
Hypertrophy, 1 
Hypospadias, 414 


I 

Iliac aVisccss, 362 
Immunity, 24 
Imperforate anus, 578 
Inclusion theory, of tumours, 158 
Infantile hernia, 563 
paralysis, 637 
Infarction, uric acid, 459 
Infection, 22, 28 

2 T 
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Infection, sapropliytic, 75 
septic, 75 

Infective embolism, 83 
Intiltration of tumours, 161 
Inflammation, 30 
catarrh, 41 
circulation in, 30, 35 
clinical signs of, 37 
gummatous, 148 
in tumours, 161 
plastic, 32 
septic, 27 
soft('ning in, 34 
tension caused by, 37 
termiii.'itions of, 38 
theories of, 39 
Inflammatory cells, origin of, 34 
gangrene, 103 
products, absorption of, 71 
Inguinal hernia, 561 
Injuries of nerves, 236 
Innocent tumours, 161 
connective-tissue, 166 
epithelial, 184 
Internal hernia, 568 
Interstitial hernia, 564 
keratitis, 155 
Intestinal calculi, 574 
obstruction, 568 
by fjoces, 574 
by foreign bodies, 573 
from without, 576 
polypi, 575 

Intestine, actinomycosis cf, 118 
carcinoma of, 576 
intussusception of, 572 
sarcoma of, 576 
stricture of, 575 
tumours of, 575 
volvulus of, 571 
Intoxications, 22 
septic, 74 

Intracranial hjemorrhage, 615 
suppuration, 617 
Intussusception, 572 
Iritis, syphilitic, 145 
Irritation tlieory, of tumours, 159 
Ischio-rectal abscess, 582 
Ivory exostoses, 345 


J 

Jaws, actinomycosis of, 117 
carcinoma of, 353 
diffused osteoma of, 357 
enchondroma of, 358 
fibro-sarcoma of, 352 


Jaws, multilocular cystic tumour 
of, 353 

necrosis of, from chemical 
poisons, 324 
periosteal c> sis of, 355 
sarcoma of, 352 
tumours of, 351 , 

Joints, Charcot’s disease of, 382 
disease s of, 365 ^ 
false, 230 

in Inemophilia, 389 
internal derangement of, 388 
loose bodies in, 379, 386 
ostco-arthritis, 376 
syphilitic disease of, 406 
tubercular disease of, 394 


K 

Kki.oid, 60 

Keratitis, interstitial, 155 
Kidney, adeno-cy stoma of, 433 
adenoma of, 433 
adeno-sarcoma of, 435 
carcinoma of, 435 
congenital cystic disease of, 
43 ^> 

cysts of, 436 
diseases of, 426 
floating, 431 

in enlarged prostate, 453 
innocent growths of, 433 
malignant growths of, 433 
movable, 431 

multilocular, cystic disease of 
437 

rhabdo-myoma of, 434 
sarcoma of, 434 
surgical, 426 
tubercle of, 455 
tumours of, 432 
Knock-knee, 644 


L 

Lahia, cystic tumours of, 494 
epithelioma of, 494 
fibroma of, 494 
hamiatoma of, 494 
hyjjertrophy of. 493 
papilloma of, 494 
tumours of, 494 
Labial cysts, 522 

glandular tissues, 523 
Lardaceous disease, 10 
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laryngitis, 281 
chronic, 282 
croupous, 282 
diphtheritic, 282 
hoemorrhagic, 281 
cedematous, 281 
simple acute, 281 
syphilitic, 284 
tuberculiy, 284 
Larynx, cysts of, 287 
diseases of, 281 
epithelioma of, 287 
fibroma of, 287 
foreign bodies in, 289 
inflammation of, 281 
injuries of, 289 
papilloma of. 286 
sarcoma of, 289 
scalds of, 289 

syphilitic disease of, 145, 149, 
284 

tubercle of, 284 
tumours of, 286 
Lateral curvature of spine, 363 
sinus, septic thrombosis of, 
623 

Leontiasis ossea, 358 
Leprosy, 122 

bacillus of, 125 

Leucocytes, emigration of, 32 
Leucocythcemia, 280 
Leucocytosis, 280 

Ligamentous union, after fracture, 
229 

Ligature, in aneurysm, 256 
dangers of, 258 
of arteries, 218 
Line of demarcation, 98 
Lipoma, 168 
caudal, 632 

clinical characters of, 169 
congenital, 169 
diffuse, 169 
nmvoid, 174 
nasi, 544 
of tongue, 543 
secondary changes in, 169 
Lips, diseases of, 521 
epithelioma of, 523 
fissures of, 521 
glandular tumours of, 523 
hypertrophy of mucous inem- 
brane, 521 
in syphilis, 145, 521 
mucous cysts of, 522 
naevus of, 522 
papilloma of, 523 
syphilitic sores of, 522 
tumours of, 522 
ulcers of, 521 


Litlr«5 s hernia, 566 
Liver, actinomycosis of, 118 
Loose bodies in Joints, 379, 386 
Lung, actinomycosis of, 117 
Lupus erythematosus, 135 
vulgaris, 134 
Lymph, 32 
Lymphadenitis, 277 
gonorrheeal, 419 
Lyinphadcnoma, 278 
I ^ymphangiectasis, 273 
l.ymphangioma, 274, 534, 5.12 
Lymphangitis, 273 
Lymphatic abscess, 53 

glands, inflaininalion of, 277 
primary sarcoma of, 280 
tubercle of, 136, 278 
tumours of, 278 
system, diseases of, 273 
I^ymphoma, 278 
Lymphorrluea, 274 
I^ymphO'Sarcoma, 178, 279 


M 

MACRorji.ossiA, 533 
Madura disease, 119 
Male breast, tumours of, 520 
Malignancy, limited, 163 
Malignant connective-tissue t iimotirs, 

175 

epiihelial tumoiii's, 188 
facial carbuncle, 108 
cedeina, 104 
pustule, 109 
tumours, 161 
Malleine, 1 14 
Mammary abscess, 502 
gland, diseases of, 502 
Margaritoma, 622 
Mastitis, chronic interstitial, 504 
suppurative, 502 
syphilitic, 503 
tubercular, 503 
Meckel’s diverticulum, 568 
Melanotic sarcoma, 177 
Melon-seed bodies, 305, 306 
Membrane, pyogenic, 52 
Membranous union, alter fracture, 
229 

Meningeal haemorrhage, 614, 615 
Meningitis, in middle-ear disease, 
624 

traumatic, 617, 618 
Meningocele, 608 
spinal, 627 
traumatic, 609 
Men ingo- myelocele, 627 
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Mercurial necrosis, 324 
Micrococci, 13 
pyogenic, 48 
Micro-organisms, 13 

conditions of life of, 16 
distribution of, 26 
food of, 17 

Middle-ear catarrh, 620 
cholesteatoma of, 622 
disease, 620 

cerebral abscess in, 624 
complications of, 622 
meningitis in, 624 
sinus-phlebitis in, 623 
Mixed parotid tumours, 530 
Moist gangrene, 102 
Mollities ossium, 33T 
Monorchids, 468 
Morbus coxx, 402 
Mouth, cysts of, 527 

dermoid cysts of, 528 
diseases of floor of, 527 
epithelioma of, 529 
Movable kidney, 431 
Mucoitl degeneration, 8, 160 
Mucous cy'^ts, 202, 355, 522, 527 
of antium, 355 
of larynx, 287 

membranes, in syphilis, 144 
polyiii of bladder, ^44 
of nose, 546 
of uterus, 496 
tubercles, 144, 145, 185 
Mulberry calculus, 464 
Multilocular cystic tumour of jaw, 
353 

Multiple cnchondromata, 3 ^6 
exostoses, 345 
Mummification, 97 
Mumps, 529 
Muscles, atrophy of, 302 
degeneration of, 302 
gumma of, 303 
inflammation of, 301 
injuries and diseases of, 301 
ossification of, 302 
parasitic diseases of, 303 
repair of, 235, 301 
rupture of, 301 
syphilitic disease of, 303 
tumours of, 302 
wounds of, 301 
Mycetoma, 119 

Myeloid sarcoma, 177, 350, 352 
Myoma, 171 
Myositis, 301 

ossificans, 171, 302 
Myxoedema, 296 
Myxoma, 167 
Myxo-sarcoma. 181 


N . 

N^cvoin lipoma, 174 
Naevus, 173 

cavernous, 174 
hypertrophic capillary,. 173 
of lip, 522 . 
of rectum, 592 ' 
of tongue, 542 
Nasal catarrh, 544 

polypi. 546 

syphilis, 546 
tubercle, 546 

Naso-pharyngeal polypi, 547 
Naliform skull, 154 
Necrosis, 318 
central, 323 
mercurial, 324 
])hosphorus, 324 
quiet, 323 
tubercular, 399 
Nephritis, interstitial, 426 
suppurative, 429 
Nerves, bulbs on, 236 

divided, degeneration of, 236 
regeneration of, 237, 
injuries of. 236 

trophic changes after division 
of, 237 
union of, 237 
Neuroma, 172 
false, 167, 172 
traumatic, 173 
true, 172 

Nipple, Paget’s disease of, 504 
N(^es, 325 

rheumatic, 328 
Noma vulvai, 105 

Non-union of fractures, causes of, 
227 

Nose, diseases of, 544 
fibrous polypi of, 547 
mucous polypi of, 546 
sarcomatous polypi of, 547 
Nostrils, tumours of, 546 


o 

Obstruction, intestinal, 568 
Obturator hernia, 565 
Odontomata, 358 
(Edema, malignant, 104 
Gi^sophagus, dilatation of, 550 
diseases of, 550 
epithelioma of, 551 
stricture of, 550 
Ophthalmia, gonorrhoeal, 420 
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Ophthalmia, neonatorum, 420 
Orchitis, 471 

gonorrhoeal, 419 
gummatous, 477 
in mumps, 529 
int^stitial, 476 
syphilitic, 146, 476 
tubercular, 473 

Organisation thrombus, 267 
Organisms, pathogenic, 20 
pyogenic, 48 
specifi^, 20 

Ossification in rickets, 335 
Osteitis, 308 

acute, in middle-ear disease, 
622 

deformans, 328 
rarefying, 308 
suppurative, 310 
syphilitic, 326 
tuVjercular, 311 
Osteo-arthritis, 376 
Osteoma, T71, 344 
diffuse, of jaw, 357 
Osteo-nialacia, 331 
Osteo-myclitis, 314 
Osteophytes, 377 
Osteo-sarcorna, 18 1 
Otitis media, 620 

bacteriology of, 621 
complications of, 622 
Ovary, adeno-carcinoma of, 500 
adeno-cystoma of, 500 
cystic adenoma of, 500 
cysts of, 498 
dermoid cysts of, 500 
fibroma of, 501 

multilocular proliferous cysts of, 
498 

papillomatous cysts of, 498 
solid tumours of, 501 
tumours of, 497 
Oxalate-of-li me calculi, 464 
Oxaluria, 4fx) 

Oziena, 545 

P 

Paget’s disease, of nipple, 504 
Palate, diseases of, 524 
tumours, 524 
Papilloma, 184 

intracystic, of breast, 514 
of anus, 589 
of bladder, 443 
of labia, 494 
of larynx, 286 
of lip, 523 
of rectum, 590 


Papilloma of tongue, 542 
Papillomatous cysts, ol ovary, 498 
Paralysis, infantile, 637 
Paraphimosis, 415 
Paraplegia, in spinal caries, 362 
Parasites, facultaiive, 17, 18 
in tumours, 159 
obligatory, 17, 18 
Parasitic foetus, 631 
Parotid bubo, 529 

gland, diseases of, 529 

malignant disease of, 531 
tumours of, 530 
tumours, mixed, 530 
Parotitis, 529 
Parovarian cysts, 50T 
Pathogenic organisms, 20 
Pelvis, rickety deformity of, 335 
Pemphigus, syphilitic, 152 
Penis, diseases of, 413 
epithelioma of, 415 
Perforating ulcer, 37 
Perineal hernia, 566 
Peri-nephritic abscess, 456, 462 
Periosteal cysts, of jaw, 355 
sarcoma, 348 

Periosteum, congenital lipoma of 
169 

Periostitis, 315 

in congenital syphilis, 153 
pyteruia in, 316 
Periphlebitis, 269 
Peritoneal adhesions, 577, 599 
l*eritonilis, 597 

acute septic, 597 
chronic, 577 
chronic, diffuse*, 600 
local, 599 
tubercular, 6fX) 

Peri-urethral abscess, 419, 423 
Pcs cavus, 640 
Phagedrena, 104 
Phagocytosis, 25, 39 
Pharyngitis, 526 
Pharynx, diseases of, 526 
syphilis of, 527 
tuberchi of, 527 
tumours of, 527 
Phimosis, 4T4 
Phlebitis, 263 

of cerebral sinuses, ^123 
plastie, 264 
septic, 269 

suppurative, 82, 268, 623 
Phlebohihes, 268 
Phosphalic calculi, 463. 464 
Phosphoiiis necror>is, 324 
Pigeon -breast, 334 
Piles, 261, 579 
Plastic exudation, 32 
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Plastic phlebitis, 264 
Pleoniorphisni in bacteria, 16 
Pneumococcus, 48 
Poisons, bacterial, 22 
Poliomyelitis anterior, 637 
Polypi, fibrous, of nose, 547 
intestinal, 575 
mucous, of nose, 546 
iimio-pharyngeal, 547 
of bladtler, 444 
of uterus, 496 
rectal, 590 

sarcomatous, of nose, 547 
Posthitis, 418 

Post - pharyngeal abscess, 361, 

527 

Potts’ disease, 359 

piilTy s\v(;lling, fity 
Predisposition, 23 
1 ‘rimary sore, 139 
Prolapsus ani, 595 
recti, 595 

Proliferous cystic tumours, of breast, 
StJ. 512 

cysts of ovary, 498 
Prostate, diseases of, 449 
enlarged, 450 
hypertrophy of, 450 
inllammation of, 419, 449 
tubercle of, 458 
tumours of, 454 
Prostatic calculi, 454 
Prostatitis, 419, 449 
Pruritus ani, 596 
Psammoma, 180, 484 
Pseudarthrosis, 230 
Psoas abscess, 361 
Puerperal arthritis, 370 
Pulmonary embolism, 271 
Pulsating sarcoma, of skull, 612 
Pus, 38 

characters of, 57 
formation of, 50 
properties of, 47 
Pustule, malignant, 109 
Putrefaction, 27 
Pymmia, 79 

in periostitis, 316 
post-mortem appearances ( f, 
80 

Pynemic arthritis, 371, 372 
Pyelitis, calculous, 461 
tubercular, 455 
P)»elo-nephritis, 426 
Pyogenic membrane, 52 
organisms, 48 
Pyo-nephrosis, 456, 462 
Pyosalpinx, gonorrha'al, 420 
Pyrogenous material, 70 


R 

Ranula, 527 
Raynaud’s disease, 100 . 

Rectum, Bilharzia infection of, 
442 ^ c 

carcinoma of, 593 
dermoid cysts of, 592 
diseases of, 578 
naevus of, 592 c 
papilloma of, 590 
polypi of, 590 
prolapse of, 595 
stricture of, 588 
syphilis of, 149, 586 
tubercle of, 583,' 587 
tumours of, 589 
villous tumours of, 590 
Recurrence of tumours, 163, 183 
Recurrent fibroids, 181 
hemorrhage, 219 
Renal calculus, 460 

changes in enlarged prostate, 
453 

tuberculosis, 455 
Repair of cartilage, 236 
of muscle, 235, 30T 
of tendon, 235 
Residual abscess, "53 
Resolution of inflammation, 38 
Retained testis, 468 
Retention cysts, of breast, 513 
of urine, 423, 452 
Retro-pharyngeal abscess, 361, 527 
Rhabdo- myoma, of kidney, 434 
Rheumatic diseases of bone, 328 
nodes, 328 
synovitis, 374 
Rheumatism, 374 
chronic, 375 
gonorrhoeal, 371 
Rheumatoid arthrit*s, 376 
Rhinitis, 545 
Rhinolithes, 546 
Richter’s hernia, 566 
Rickets, 332 

epiphysial changes in, 
foetal, 339 

genu valgum in, 644 
ossification in, 335 
. pelvic deformity in, 335 
thoracic deformity in, 333 
Rider’s bone, 302 
Rodent ulcer, 192 
Rupia, 148 
Rupture, 553 
Ruptured aneurysm, 253 
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S 

Sac, aneuiysinal, structure of, 252 
hernial, 553 

Sacculated aneurysm, 250 
bladder, 425, 466 
Sacral cysts, 630, 632 

tumours,* congenital, 630 
Salivary calculi, 530 
fistula. 529 

gland^ diseases of, 529 
tumours of, 530 
Saprmmia, 27, 73 
Saprophytes, facultative, 17, 18 
obligatory, 17 
Saprophytic infection, 75 
Sarcoma, r75 
alveolar, 180 
classihcadon of, 175 
• endosteal, 349 
giant- celled. 177 
haemorrhagic, 179 
melanotic, 177 
mixed-celled, 177 
myeloid, 177, 350, 352 
nakecl-cye appearances of, 181 
of bladder, 446 
of bone, 347 
of breast, 513 
of intestine, 576 
of jaws, 352 
of kidney, 434 
of larynx, 289 
of testis, 479 
of uterus, 497 
periosteal, 348 
plexiform, 180 
pulsating, of skull, 612 
recurrence of, 163, 183 
round-celled, 175 
secondary changes in, 180 
spindle-celled, 176 
Sarcomatous polypi, of nose, 547 
Scabbing, healing by, 64 
Scalds of larynx, 289 
Scalp, diseases of, 61 1 
Scar, contraction of, 59 
Schizomycetes, 13 
distribution of, 26 
Sciatic hernia, 566 
Scirrhus, 195, 515 

atrophic, of breast, 517 
of oesophagus, 552 
Sclerosis, of bone, 310 
Sclerotitis, gonorrhoaal, 420 
Scrofula, 129 

and tubercle, relations of, 131 
manifestations of, 133 


Scrofulous glands, 135 
ulcer, 133 

Scrotum, diseases of, 413 
epithelioma of, 416 
Scurvy rickets, 339 
Sebaceous cysts, 201, 61 1 
Secondary hmmorrhage, 219 
syphilis, T40 

Seminal vesicles, tubercle of, 41^8, 
. 475 

Senile gangrene, 98 
Separation, of dead tissue, 98 
of epiphyses, 231 
Septiciumia, 75 

post-mortem, apfearances of, 
79 

symptoms of, 78 
Septic gangiene, 103 
infection, 75 
inflammation, 27 
intoxiention, 74 
peritonitis, 597 
thrombosis, 82, 268, 623 
Septum nasi, deviation of, 544 
Se([uestra, 320 
Sero-cysticHunoiirs, 510 
Serous cysts, 202, 514 
exudation, 32 
Serum, anti-diphtheritic. 95 
anti-streptococcus, 85 
anti-tetanus, 94 
Simple fracture, 223 
Sinus, 54 

phlebitis, 623 

Skin eruptions in syphilis, i.|2 
Skull, in congenital syphilis, 152 
pulsating sarcoma of, 612 
tumours of, 612 
Sloughing, 51, 96, 161 
Snufiles, 151 
Soft fibroma, 166 
sores, 138 

Softening in inflammation, 34 
Sore, hard, 139 
infecting, 139 
non-infecting, 138 
soft, 138 
venereal, 138 

Spermatic cord, diffused hydrocele 
of, 489 

encysted hydrocele of, 489 
hajmatocele of, 491 
Spermatocele, 487 
Spina bifida, 626 
Spinal caries. 359 

abscess in, 361 
paraplegia in, 362 
cord, in vertebial caries, 362 
meningocele, 627 



G64 


INDEX. 


Spine, angular curvature of, 359 
congenital deformities of, 626 
diseases of, 359 
lateral curvature of, 363 
rickety curvature of, 334 
t\ibercular disease of, 359 
Spirilla, 15 

Spontaneous fracture, 230 
Sporadic cretinism, 340 
Spores, 15 

Staphylococcus epidermis albus, 48 
pyogenes, 48, 107 
Stasis, 31, 36 
Stone, in bladder, 463 
in kidney, 460 
Strangulated hernia, 556 
Streptococci, 14 
Streptococcus erysipclalos, 90 
l)yogenes, 48 
Streptothrix, 1x4, 120 
Stricture of intestine, 575 
of a?sophagus, 550 
of rectum, 588 
of iirellir:i, 421: 

Struma. See Scrofula 
Sub-arachnoid haemorrhage, 617 
Sub-dural abscess, 61 3, 623 
haunorrhage, 616 

Submaxillary gland, tumours of, 
532 

Siiivperitoncal fat, protrusions of, 

567 . 

Suppuration, 43 
diffustr, 5t 
intracianial, 617 
in tumours, ibx 
Suppurative arthritis, 367 
fever, 70 
nephritis, 429 
phlebitis, 82, 268, 623 
Suprarenal, adenoma of, 432 
" rests," 436 
tumours ol, 432 
Surgical kidney, 426 
Susceptibility, 23 
Symmetrical gangrene, 100 
Synovial cysts, 390 

fluid, in synovitis, 366 
Synovitis, 36^ 

rheumatic. 374 
tubercular, 395 
Syphilis, 138 

bacillus of, 156 
congenital, 151 
of pharynx, 527 
of rectum, 149, 586 
of testis, 150, 476 
primary, 139 
rashes of, 142, 152 
secondary', 140 


Syphilis, tertiary, 147 
visceral, 149 
Syphilitic arteritis, 246 
arthritis, 406 
iritis, T45 
laryngitis, 284 
nodes, 325 
orchitis, 146, 476 
osteitis, 326 * 

ulceration, 148, 149 
Syringo-myelocele, 629 


T 

'I'AnKTic arthropathy, 382 
'lamia echinococcus, 202 
'lalipes, actpiired, 637 
calcaneus, 642 
cavus, 640 
congenital, 635 
e([ui no- varus, 638 
e(|iiiiuis, 639 
planus, 641 
valgus, 642 
varus, 640 

Teeth, in congenital syphilis, 155 
in cy^ts of jaw, 356 
in dermoid cysts, 204, 484, 500, 
630 

tumours of, 358 
warty, 338 

'lendoii, repair of, 235 
Tendons, diseases of, 304 
gouty deposits in, 304 
injuries of, 303 
rupture of, 303 
wounds of, 303 

endon-sheaths, inflammation of, 

304 

tubercle of, 304 
Teno-synovitis, 304 
'reiiotomy, 303 
'I'ension, in inflammation, 37 
• 'lertiary syphilis, 147 
Testis, axial rotation of, 470 
carcinoma of, 483 
cystic tumours of, 481 
dermoid cysts of, 484 
diseases of, 468 
enchondroma of, 483 
encysted hmniatocele of, 491 
hydrocele of, 489 
fibroma of, 484 

gonorrhceal inflammation of, 
4x9 

gumma of, 150, 477 
inflammation of, 471 
innocent tumours of, 483 
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Testis, malposition of, 468 
psammoma of, 484 
retained, 468 
sarcoma of, 479 
syphilitic disease of, 150, 476 
torsion of, 470 
tubvrcle of, 458, 473 
tumours of, 479 
Tetano-toxin,^2 
Tetanus, 91 

antitoxin, 94 
bacillus, 91 
Tetracocci,«i3 

Thorax, deformity of, in lateral curv- 
ature, 364 
in rickets, 333 
Thrombosis, 263 
results of, 268 
septic, 82, 268, 623 
Thrombus, 263 

absorption of, 267 
changes in, 267 
organisation of. 267 
'riiyroid gland, adenoma of, 293 
atrophy of, 292 
cysts of, 293 
diseases of, 292 
extirpation of, 296 
inHammation of, 292 
malignant disease of, 295 
simple hypertrophy of, 293 
Thyroidectomy, result of, 296 
Tongue, abscess of, 537 
adenoma of, 542 
diseases of, 533 
epithelioma of, 539 
fibroma of, 543 
glazed, 536 
gumma of, 149 
infiammation of, 534 
lipoma of, 543 
lymphangioma of, 534, 542 
mucous cysts of, 542 
nsevus of, 542 
papilloma of, 542 
rashes of, 536 
syphilitic, 145, 749 
chancre of, 522 
tubercle of, 538 
tumours of, 539 
ulceration of, 537 
Tonsillitis, 525 
ulcerative, 526 

Tonsils, chronic enlargement of, 

diseases of, 525 | 

in syphilis. T45 • 

sloughing of, 526 
tumours of, 526 
Tophi, 374 


Torsion of arteries, 219 
of testicle, 470 
I Toxines, 22 

IVachea, foreign bodies in, 290 
Traiimatic aneurysm, 214 
fever, 68 
gjuigriMie, 103 

Trophic changes after nerve division, 
237 

'Irue sacculated aneurysm, 250 
liiliercle, 127 

and scrofula, relations of, 

bacillus. 128 

caseous, 127 

of bladder, 455 

of bone ,311 

of bri'ast, 503 

of (‘pididy mis, 474 

of genito-urinaiy tract, 455 

of joints, 394 

of kidneys. 4i;>; 

of larynx, 284 

of lymphatic glands, 136, 278 
of pharynx, 527 
•'f prostate, 458 
of rectum, 583, 587 
of ttMidon-sheaihs, 304 
of tt\stis, 458, 473 
of tongue, 538 
of ureters, 455 
of vesiculje seminalt's, 458, 

475 

structure of, 127 
Tubercles, mucous, 144, 145, 

185 

Tubercular netTosis, 399 
peritonitis, 6fxj 
synovitis, 395 
J ubcrculated k^prosy, 122 
Tulxjrculosis, general, 129 
Tumours, 157 

causes of, 158 
chronic mammary, ^ 07 , 311 
classification of, 164 
definition of, 157 
degeneration of, 160 
dissemination of, 163 
glandular affection in, i6r 
hiKmorrhagic infiltration of, 
161 

heredity in, 159 
inclusion theory of, 1 58 
infiammation in, l6i 
innocent, 161 
irritation theory of, 159 
local recurrence of, 163. 183 
malignant, 161 
mixed parotid, 530 
mode of growth of, i6x 
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Tumours, parasites in, 159 
sloughing in, 161 
suppuration in, 161 


u- 

Ulcer, atheromatous, 244 
characters of, 56 
healing of, 56, 58 
perforating, 57 
phagedaenic, 105 
rodent, 192 
scrofulous, 133 
structure of, 55 
syphilitic, 148 
tubercular, 284, 527, 538 
Ulceration, 54 

syphilitic of bone, 326 
of larynx, 284 
of pharynx, 527 
of rectum, 586 
of skin, 148 
of tongue, 149 
tubercular of larynx, 284 
of pharynx, 527 
of tongue, 538 
Umbilical hernia, 565 
Union, fibrous, after fracture, 229 
membranous, after fracture, 229 
of compound fractures, 226 
of simple fractures, 223 
Unreduced dislocations, changes in, 
232 

Ununited fractures, 227 
Ureters, calculi in, 462 
dilatation of, 428 
in enlarged prostate, 453 
tubercle of, 455 
Urethra, calculi in, 466 

in prostatic enlargement, 451 
stricture of, 421 
Urethral abscess, 419 
arthritis, 371 
Urethritis, 417 
Uric acid calculi, 459, 463 
Urinary calculi, 459 
fistula, 423 

Urine, extravasation of, 423 
in cystitis, 439, 440 
in pyelo-ncphritis, 429 
oxalate of lime in, 460 
retention of, 423, 452 
Uterus, carcinoma of, 496 
epithelioma of, 497 
fibro-myoma of, 494 
mucous polypi of, 496 
sarcoma of, 497 
tumours of, 494 


Vagina, absence of, 493 , 
diseases of, 493 
duplex, 493 
inflammation of, 493 
Vaginal hmmatocele, 490 
hydrocele, 485 
Valgus, of foot, 642 , 

of knee, 644 
Varicocele, 492 
Varicose aneurysm, 216 
veins, 260 
Varix, 260 

aneurysmal, 216 
Varus, of foot, 640 
of knee, 646 

Vas deferens, tubercle of, 474 
Vegetations adenoid, 525, 548 
Veins, air in, 221 
diseases of, 260 
inflammation of, 263 
injuries of, 221 
varicose, 260 
Venereal sores, 138 
Ventral hernia, 565 
Vermiform appendix, catarrh of, 
601 

concretions in, 603 
diseases of, 601 
foreign bodies in, 603 
suppuration around, 604 
tubercle of, 605 
ulceration of, 603 
Verruca necrogenica, 137 
Vertebra?, tubercle of, 359 
Vertebral caries, 359 
Vesical calculi, 463 
Vesicula? seminales, tubercle of, 458, 
475 

Vessels, injured, occlusion of, 
211 

injuries of, 210 
result of ligature of, 218 
torsion of, 219 
Vibrios, 15 

Villous cancer, of bladder, 445 
of breast, 518 
of kidney, 435 
tumour, of bladder, 443 
Viscera, gummata of, 150 
Visceral syphilis, 149 
Volvulus, 571 
Vulva, abscess of, 494 
diseases of, 493 
warts of, 494 
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Woody tonj^uo, ii6 

\V Wounds, drainage of, 66 

healing of, 6i 

Waller IAN degeneration, 236 
Warts, 185 

post-mortem, 137 
verffereal, 185 

Warty teeth, 358 /oiighjea, 14 
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College, London. Crown 8vo, 38. M. 

Medical Jurisprudence : its Principles and 

Practice. By Alfkkd S. Taylor, M.l)., F.U.C.P., F.Ji.S. Fourtli 
Edition, by 1'homas Stkvknson, M.U., F.K.C.P., Lecturer on Mediml 
Jurisprudence at Guy's Hospital. 2 vols. Hvo, with 1HJ> Engravings, 
31s. M, 

Lectures on Medical Jurisprudence and Toxi- 
cology. By Fkki>. J. Smith, M.D., F.K.C.P., Lecturer on Forensic 
Medicine and Toxicology at the London Hospital. Crown 8vo, 78. dd. 

The Theory and Practice of Hygiene. (Hotter 

and Firth). By J. Lank Hotter, M.l)., Examiner in Hygiene and Public 
Health in the University of Cambridge ami the English Conjoint 
Board, Professor of Hygiene in the Army Medicail School ; ami "W. H. 
IfOHBOCKS, M.B., B.Sc.. Assistant Professor of Hygiene in tin; Army 
Medical School. Second Edition. With 15 Plates and 1.31 other 
Illustrations. Koyal 8vo, 258. 

A Manual of Practical Hygiene. By the late 

B. A. Pahkbs, M.D., F.R.S. Eighth Edition, by J. Lank Nottkh, 
A.M., M.D., Professor of Hygiene in the Army Medical School. 
Hvo, with 10 Plates and 103 Engravings, 18s. 

A Handbook of Hygiene and Sanitary Science. 

By Gfco. Wilson. M.A., M.D., LL.D., D.P.H. Camb. Medical 
Officer of Health for Mld'Warwlckshire. Eighth Edition. Post 
Hvo, with Engravings, 128. 0d. 
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Hygiene and Public Health: a Treatiise by 

various Authors. Edited by Thomas Stevenson, M.D., and 
Shirley F. Murphy. In li vols., royal 8vo, fully Illustrated. Vol. I., 
288. ; Vol. II., 328. ; Vol. HI.. 208. 

A Simple Method of Water Analysis, especially 

designed for the use of Medical Officers of Health. By John C. 
Thresh, M.D.Vic., D.Sc Lond., D.F.H. Camb. Third Edition, 
enlarged. Fcap. 8vo, 28. 6d. 

Elements of Health : an Introduction to the 

Study of Hygiene. By Louis C. Farkes, M.D., D.F.H. Lond., 
Medical Officer of Health for Chelsea, Lecturer on Fublic Health at 
St. George’s Hospital. Post 8vo, with 27 Engravings, 38. tfd. 

Diet and Food considered in relation to 

Strength and Power of Endurance, Training anti Athletics. By 
Alexander Haio, M.D., F.R.C.P. Third Edition. Crown 8vo, 28. 

The Prevention of Epidemics and the Con- 

structlon and Management of Isolation Hospitals. By Roger 
McNeill, M.l). Kdiii., D.F.H. Camb., Medical Officer of Health for 
the County of Argyll. 8vo, with several Hospital Flans, lOs. 6d. 

Effects of Borax and Boracic Acid on the 

Human System. By Dr. O.SCAB Lieurkich, Professor in the Uni- 
versity of Berlin. With Plates, post 4to, 2 b. 

A Manual of Bacteriology, Clinical and Ap- 

plied. With an Appendix on Bacterial Remedies, dsc. By Richard 
T. Hewlett, M.D., Professor of General Pathology and B^teriology ' 
in King’s College, London. With 75 Illustrations, post 8vo, lOs. 6d. 

An Introduction to the Bacteriological Exami- 

nation of Water. By W. H. lIORRoCkS, M.B., B.Sc., Lond., 
Assistant Professor of Military Hygiene in the Army Medical School, 
Netiey, Major, Royal Army Medical Corps. With 5 Lithographic 
Plates, 8vo, los. «d. 

Hospitals and Asylums of the World: their 

Origin, Histo^, Construction, Administration, Management, and 
Legislation. By Sir H. C. Burdett, K.C.B. 4 vols., royal 8vo, and 
Portfolio. Complete, £12 128. net. Vols. I. and II.— Asyliims, £tt 158. 
net. Vols. III. and IV.— Hospitals, with Flans and Portfolio, £9 net. 

Mental Diseases : Clinical Lectures. By T. S. 

Clourton, M.D., F.R.C.P. Bdin., Lecturer on Mental Diseases in the 
University of Edinburgh. Fifth Edition. Cr. 8vo, with 19 Plates, 14s. 
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J* Sf A, GhurchilVs Recent Works. 

The Insane and the Law : a Plain Guide for 

Mgfiical Men, Solicitors, and Otliers as to the Detention and Treat- 
ment, Maintenance, Kesiamsibility, and Capacity cither to f{ive 
evidence or make a will of Persons Mentally Atllicted. With Hints to 
Medical Witnesses and to Cross-liixaminiiif; Counsel. By G. PlTT- 
JLewis, Q.C., U. Percy Smith, M.D., F.K.C.P. and J. A. Hawkk, 
%.A., Barrister-at-Law. 8vo, 14s. 

A Dictionary of Psychological Medicine, giving 

the Definition, Etymolo^^y, and Synonyms of the Terms used in 
Medical Psychology; with the Symptoms, Treatment, and Patho- 
logy of Insanity ; and Thk Law ok Lunacy in Great Britain and 
Ireland. Edited by 1). Hack Tukk, M.D., LL.D., assisted by 
nearly i;.iO Contributors, British, Cuntinent:il and American. 2 vols., 
1,500 pages, royal Hv'o, lUustrated, 428. 

Mental Physiology, especially in its Relation 

to Mental Disorders. By TuKo. B. If V'.SLr)!*, M.D., Itcsidcnt Physician 
and Medical Siipcrliitciuleiit at Bethlem Jtoyal Hospital, Lecturer on 
Mental Diseases in St. Mary's Hospital Medical School. Hvo, IKs. 

The Mental Affections of Children : Idiocy, 

Imbecility, and Insanity. By Wm. W. Iukland, M.D. Kdin., 
formerly Medical Superintendent of the Scottish Institution for the 
Education of Imbecile Children. Second Edition. With 21 Plates, 
8vo, 14a. 

Mental Affections of Childhood and Youth 

(Lettsomian Lectures for 1887, etc.). By J. Lanudon-Down, M.D., 
F.K.C.P., Consulting Physician to the London llospibil. 8vo, 8s. 

The Journal of Mental Science. Published 

Quarterly, by Authority of the Medico-Psychological Association. 
8vo, 58. 

Manual of Midwifery, including all that is 

likely to be required by Students and Practitioners. By Alfred L. 
Galabin, M.A., M.D., F.K.C.P., Obstetric Physician and Lecturer 
on Midwifery and Diseases of Women to Guy's Hospital. Fifth 
Edition. Post 8vo. with 298 Engravings, 15s. 

The Practice of Midwifery : a Guide for Prac- 
titioners and Students. By D. Lloyd Kojikrts, M.D., F.U.O.P., 
Lecturer on Clinical Midwifery and Diseases of Women at the Owens 
College; Consulting Obstetric Physician to the Manchester Koyal 
Infirmary. Fourth Edition. Fcap. 8vo, with Coloured Plates and 
Wood (228) Engravings, 10s. Oil. 

A Short Practice of Midwifery, embodying the 

Treatment adopted in the Rotunda Hospital, Dublin. By Hknry 
Jrllbtt, M.D., B.A.O. Dub., late Assistant Master, Rotunda Hospital. 
Third Edition. With 124 Illustrations. Crown 8vo, Ss. 6d. 
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Obstetric Aphorisms: for the Use of Students 

oommenclng Midwifery Practice. By Joseph G. Swayhb, M.D., 
Lecturer on Midwifery In the Bristol Medical School. Tenthlcditlon. 
Fcap. 8vo, with 20 Bngravlngs. 3 b. 0d. 

Economics, Anaesthetics, and Antiseptics in 

the Practice of Midwifery. By Haydn Brown, L.K.G.P., L.ft.C.S. 
Kdin. Kcap. Hvo, 28. (id. 

Lectures on Obstetric Operations: including 

the Treatment of Uscmorrhage, and forming a Guide to the Manafre. 
nient of Difllcitlt labour. By Robert Barnes, M.D., F.R.O.P., 

‘ Consulting; Obstetric Physician to St. Georj^e's Hospital. Fourth 
Rdition. 8vo, with 121 Engravings, 12s. 6d, 

By the same Author. 

A Clinical History of Medical and Surgical 

Diseases of Women. Second Edition. 8vo. with 181 Engravings, 28s. 

Outlines of Gynaecological Pathology and 

Morbid Anatomy. By C. Hubert Kohkrt.s, M.D. Lond., Physician 
to the Samaritan Free Hospital for Women. With Ifd Illustrations, 
8vo, 218. 

Diseases of Women. (Student’s Guide Series.) 

By AlFliKD L. Galabin, M.A., M.D., F.R.O.P., Obstetric Phy- 
sician to, and Lecturer on Midwifery and Diseases of Women at, 
Guy’s Hospital. Fifth Edition. Fcap. 8vo, with 142 Engravings, 8s. 6d . 

A Short Practice of Gynaecology. By Henry 

JBI.T.ETT, M.D., B.A.O Dub., late Assistant Master, Rotunda 
Hospital, Dublin With 125 Illustrations, crown 8vo, la. (Id. 

Manual of the Diseases peculiar to Women. 

By James Oliver, M.D., F.R.S.B., M.R.C.P., Physician to the 
Hospital for Diseases of Women, London. Fcap. 8vo, 3 b. 6d. 

By the same Author. 

Abdominal Tumours and Abdominal Dropsy 

in Women. Crown 8vo, Ts. 6d. 

Sterility. By Robert Bell, M.D., F.F.P. & S. Glasg., 

Senior Physician to the Glasgow Hospital for Diseases peculiar to 
Women. 8vo, 6s. 

A First Series of Fifty-four Consecutive Ovario- 
tomies. with Flf^-three Recoveries. By A. C. Butler-Smythe, 
F.B.O.P. Bdin., Surgeon to the Samaritan Free Hospital, Senior 
Surgeon to the Grosvenor Hcuipttal for Women and Children. 8vo, 
68. 6d. 
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A' Manual for Hospital Nurses and others en< 

in Attendinff on the Sick. By B. J. Domvillk, Surgeon Uy 
the Devon and Bxeter Hospital. BIghth Kilition. Crown 8vo, lls. tfd. 

A Short Manual for Monthly Nurses. 

By Charles J. Cullinoworth. M.D., F.li.C.r., Obstetric PhvBiciun 
TO St. Thomas's Hospital. Itcviseil bv the Aiithf>r, with the iissUtaiiet* 
of M. A. Atkinson, Matron of the (ileneral Lviii|{ in Hospital, l.aiii- 
liOth. Fifth Kdltion. Fcap. Hvo, Is. (id. 

Notes on Gynaecological Nursing. By John 

Bknjamin Hkllikk, M.n., SnrKtMm to the Hospital for WtuniMi, eU^, 
Leeds. Crown Hvo, Is. (kl. 

Lectures on Medicine to Nurses. By Herbert 

B. Cuff, M.D., P.U.C.S., Medical Superintendent, North Eastern 
Fever Hospital. London. Third Kdition. With niiistratioiis. 
Grown 8vo, 3s. Hd. 

Antiseptic Principles for Nurses. By C. E. 

Richmond, F.R.C.S. Fcap. Hvo, Is. 

A Practical Treatise on Disease in Children. 

By Rustack Smith, M.D., F.K.C.P., Physician to the KitiK of tlio 
lielg;ians, and to the Bast London Hospital for Children, etc. Si'coiid 
Edition. Hvo, 2'Jb. 

By the same Author, 

Clinical Studies of Disease in Children. 

Second Edition. Post Hvo, Ts. (kl. 

Also, 

The Wasting Diseases of Infants and 

Children. Sixth (cheap) Edition. Post Hvo, 6s. 

The Diseases of Children. By James F. 

Goodhaht, M.D., F.K.C.P. Sixth Kdition, with the assistance of 
O. P. Still, M.D., Medical Registrar t»> the Hospital for Shjk 
Children. Great Ormond Street. Crown Hvo, lOs. 6d. 

On the Natural and Artificial Methods of Feed- 

ing Infants and Young Children. By Edmund Cautlky, M.D., 
Pliysician to the Belgravc Hospital for Children. Crown Hvo, Ts. 6d. 

Materia Medica, Pharmacy, Pharmacology, 

and Then^utics. By W. Hale White, M.D., F.U.C.P., Physician 
to, and lecturer on Pharmacology and Therapeutics at, Guy's 
Hospital. Sixth Edition, based upon the B.P. of 1898 and tbe Indian 
and Colonial Addendum. Fcap. Hvo. 78. 6d. 

Southall’s Organic Materia Medica. Sixth 

Edition, adapted to the B.P. of 1898. Edited by John Barclay, 
B.Sc. Lond. Crown 8vo, Ts. 6d. 
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J. Sf A. Churchill^ a Recent Worka, 


Climate and Fevers of India, with a Series 

of Cases (Groonian Lectures, 1882). By Sir Joseph v Fayrrr, 
K.C.S.I., M.D. 8vn, with 17 Temperature Charts, 12s. 

Psilosis or “Sprue**: its Nature and Treat- 
ment ; with Observations on various Forms of Diarrhoea acquired in 
the Tropics. By Gkohob Thin, M.D. Second and Enlarged Edition, 
with Illustrations. 8vo, 10s. 

A Manual of Family Medicine and Hygiene 

for India. Published under the Authority of the Government of 
India. By Sir William J. Moore, K.C.I.B., M.D., late Surgeon- 
General with the Government of Bombay. Sixth Edition. Post 8vo, 
with 71 Engravings, 128. 

By the same Author. 

A Manual of the Diseases of India : with a 

Compendium of Diseases generally. Second Edition. Post 8vo, 
lOs. 

The Prevention of Disease in Tropical and 

Sub-Tropical Campaigns. (Parkes Memorial Prize for 1886.) By 
Lleut.-Col. Andrew Duncan, M.D., B.S. Lond., F.R.C.S., H.M. 
Indian Medical Service. 8vo, 128. 6d. 

A Commentary on the Diseases of India. By 

Norman Ciikvkkh, C.I.E., M.D., F.lt.C.S., Defnity Surgeon-General 
H.M. Indian Army. 8vo, 24s. 

Hooper's Physicians* Vade-Mecum : a Manual 

of the Principles and Practice of Physic. Tenth Edition. By W. A. 
Guy, F.R.C.P., F.H.S., and J. Harley, M.D., F.K C.P. With 118 
Engravings. Fcap. 8vo, 128. 6d. 

A Text-Book of Medicine. By the late C. 

Milton Fagge, M.D., and F. H. Pye-Smith, M.D., F.K.S., Consulting 
Physician to Guy’s Hospital. Fourth Edition. 2 vols. royal 8vo. 
Vol. I., cloth, 218. 

Manual of the Practice of Medicine. By 

Frkdicrtck Taylor, M.D., F.R.C.P., Physician to, and Lecturer 
on Medicine at, Guy’s Hospital. Sixth Edition. Post 8vo, with 
Engravings, 168. 
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J, Sf A. ChurchilVs Recent Works. 

A Dictionary of Practical Medicine. By 

various wriicTH. Eiiitwl by Jah. Kingston Fowi.ku, M.A., M.l)., 
F.K.C.P.y Physician to ll(•^llital aiul tlu* lios|»itJil for Con- 

sumption. 8vn, cloth, 21s. ; half calf, 2r>s. 

The Practice of Medicine. By M. Charteris, 

M.D., Professor of Therapeutics anil Materia Metlica in the lini 
versity of Qlaa);ow. K1i;hth Edition. Edited !)y F. J. CHANTKHia, 
M.B. , Ch. B. Crown 8vo, with Bn^nivinKS on Cnp{)er and Wocni, lOs. 

A Text-Book of Bacteriology for Students and 

Practitioners of Medicine. By C«. M. STKRNitKUd, M.i)., Sur)(eon- 
Cleneral, U.S. Army. With H Plates and 2UU Fiffures in the Text, 
8vo, 248. 

How to Examine the Chest: a Practical 

Ouide for the use of Students. By Samukl Wkst, M.I)., F.K.C.P., 
Assistant Physician to St. Bartholomew’s Hospital. Third Edition. 
With 40 KngravinKB* Feap. 8v''. 58. 

An Atlas of the Pathological Anatomy of the 

Lungs. By the late WliAON Fox, M.I)., F.lt.S., F.K.C.P., 
Physician to H.M. the Queen. With 45 Plates (mostly Coloured) amt 
Bngravings. 4to, half-bound in Calf, 70s. 

By the same Author. 

A Treatise on Diseases of the Lungs and 

Pletira. Kdited l)y Sipnkv Coupland, M.D., F.U.C.P., Physician to 
Middlesex Hospital. Hoy. 8vo, w'ith Kngni\ings ; ailso Port rait anti 
Memoir of the Author, Mds. 

The Student’s Guide to Diseases of the Chest. 

By ViNCKNT D. Hakrim, M.I). Lomt., F.K.C.P., Pnyslcian to the City 
of London Hospital for Diseases of the Chest, Victoria Park. Feap 
8vo, with 55 Illustrations (some ColoureAl), is. tkl. 

The Schott Methods of the Treatment of 

Chronic Diseases of the lleArt, with an account of tiie Nauheim Btiths, 
and of the Therapeutic Exercises. By W. Bkzly Thohnk, M.D., 
M.R.C.P. Third Edition. 8vo, with Illustrations, 6 b. 

Guy’s Hospital Reports. By the Medical and 

Surgical Staff. Vol. XL. Third Series. 8vo, lOs. 6d. 

St. Thomas’s Hospital Reports. By the Medical 

and Surgical Staff. Vol. XXVII. New Series. 8vo. 8 b. 6d. 
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J. 8f A. ChurchilVs Recent Works. 


Operations on the Brain (a Guide to).« By 

Also Fraser, Professor of Anatomy, Royal College of Surgeons 
in Ireland. Illustrated by 42 life-size Plates in Autotype, and 2 
IVoodcuts in the text. Folio, 6:is. 

Abdominal Surgery. By J. Greig Smith, M.A., 

F.K.S.R. Sixth Edition. Edited by Jambs Swain, M.S., M.D. Lond., 
F.R.O.S. Eiiff., Assistant -Surgeon to the Bristol Royal Infirmary, 
Professor of Surfrery, University College, Bristol. 2 vols., 8vo, with 
224 Engravings, ;30s. 

The Physiology of Death from Traumatic 

Fever; a Study in Abdominal Surgery. By John D. Malcolm, 
M.B., G.M., F.R.C.S.E., Surgeon to the Samaritan Free Hospital. 
8vo, 3s. fid. 

The Surgery of the Alimentary Canal. By 

Alfred Ernest Maylahd, M.B. Lond. and B.S., Senior Surgeon to 
the Victoria Infirmary, Glasgow. With 27 Swantype Plates and 8ft 
Figures in the Text, 8vo, 258. 

By the same Author, 

A Student’s Handbook of the Surgery of the 

Alimentary Canal. With ft7 Illustrations. Crown 8vo, 88. fid. 

Surgery. By C. W. Mansell Moullin, M.A., 

M.D. Oxon., F.H.C.S., Surgeon and lecturer on Physiology to the 
London Hospital. Large 8vo, with 497 Engravings, 348. 

The Practice of Surgery ; a Manual. By 

Thomas Bryant, Consulting Surgeon to Guy’s Hospital. Fourth 
Edition. 2 vols. crown 8vo, with 750 Engravings (many being 
Coloured), and Including fi chromo plates, 32 b. 

The Surgeon’s Vade-Mecum : a Manual of 

Modern Surgery. By K. Druitt, F.K.C.S. Twelfth Edition. By 
Stanley Boyd, M.B., F.R.C.S., Assistant Surgeon and Pathologist 
to Charing Cross Hospital. Crown 8vo, with 373 Engravings, Ifis. 

The Operations of Surgery : intended for use 

on the Dead and Living Subject alike. By W. H. A. Jacobson, 
M.A., M.B., M.Ch. Oxon., F.R.C.S., Assistant Surgeon to, and 
Lecturer on Anatomy at, Guy’s Hospital. Third Edition. 8vo, with 
401 Illustrations, 34s. 
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A Cq;urse of Operative Surgery. By Chris- 

TOPHER Heath, Surj^eon to University College lIospifAl. Second 
Bdition, With 20 Coloured Plates (180 fl^urcs) frt)m Nnturo, by 
M. L^VEiLLifc, and several Woodcuts. Lar^^e 8\'o, .*H)s. 

• 

By the same Author. 

The Student’s Guide to Surgical Diagnosis. 

Second Bdition. Fcap. 8vo, Os. 6d. 

Alao. 

A Manual of Minor Surgery and Bandaging. 

m For the use of House-Surgeons. Dressers, and Junior Practitioners. 
Twelfth Bdition, revised by Bilton Pollard, F.H.C.S., Surgeon 
to University College Hospital. Fcap. 8vo, with 1!V> Engravings, 6s. Oil. 

Also. 

Injuries and Disease^k of the Jaws. Fourth 

Edition. Bdite«l by Henry Percy Dean, M.S., P.Jl.C.S., Assistant 
Surgeon to the London Hospital. 8vo, with 187 Wootl Engravings, 14s. 

Ovariotomy and Abdominal Surgery. By 

Harrison Criim'S, F.U.C.S., Surgical StafT, St. Barlhuloinuw's 
Hospital. With numerous Plates, royal 8vo, 25s. 

Diseases of Bones and Joints. By Charles 

Macnamaka, F.H.C.S., Surgeon to, and Lecturer on Surgery at, the 
Westminster Hospital. 8vo, with Plates and Engravings, 12s. 

Surgical Pathology and Morbid Anatomy. 

By Anthony A. Bowlby, F.K.C.S., Assistant Surgeon to St. 
Bartholomew''8 Hospital. Fourth Edition. Crown 8vo, with 186 
Engravings, lOs. 6d. 


By the same Author, 

Injuries and Diseases of Nerves, and their 

Surgical Treatment. 8vo, with 20 Plates, 148. 

Chloroform : a Manual for Students and Prac- 
titioners.. By Edward Lawrir, M.B. Bdin., Lieiit.-Col. I.M.S., 
Kesidency Burgeon, Hyderabad. Illustrated, crown 4to, 5s. net. 


7, GREAT MARLBOROUGH STREET. 


u 




J. ijr A. ChurehilVa Recent Works. 
Diseases of the Thyroid Gland and their 

Surgical Treatment. By James Bekhy, B.S. Lond., F.K.C.9., Sur- 
geon to the Hoyjil Free Ho8i>ital and Lecturer on Surgery at the 
London School of Medicine for Women. With 121 Illustrations, 
Svo, 14s. • 

The Human Foot : its Form and Structure, 

Functions and Clothing. By Thomas S. Blli.s, Consulting Surgeon 
to the Gloucester Infirmary. With 7 Plates and Engravings (50 
Figures). Svo, 78. 6d. 

Short Manual of Orthopaedy. By Heather 

Bigo, F.K.C.S.Bd., Part I. Deformities and Deficiencies of the 
Head and Neck. Svo, 2s. 6d. * 

Face and Foot Deformities. By Frederick 

Churchill, C.M. Svo, with Plates and Illustrations, lOs. 6d. 

Royal London Ophthalmic Hospital Reports. 

By the Medical and Surgical Staff. Vol. XIV., Part 2. Svo, 58. 

Ophthalmological Society of the United King- 

dom. Transactions. Vol. XX. Svo, 128. 6d. 

Manual of Ophthalmic Surgery and Medicine. 

By W. H. H. Jkssop, M.A., F.B.C.S., Ophthalmic Surgeon to St. Bar- 
tholomew’s Hospital. With 5 Coloured Plates and 110 Wuodcuts. 
Crown Svo, fls. Sd. 

Nettleship’s Diseases ot the Eye. Sixth Edition. 

Revised and Edited by W. T. Holmes Spicer, M.B., F.R.C.S., Oph- 
thalmic Surgeon to St. Bartholomew’s Hospital and the Victoria 
Hospital for Children. With 161 Kiigravings and a Coloured Plate 
lllustraiiog Colour-Blindness. Crown Svo, Ms. 6d. 

Diseases and Refraction of the Eye. By 

N. C. Macnamara, F.K.C.S., Surgeon to Westminster Hospital, and 
GUSTAVUS Haktridge, F.K.C.S., Surgeon to the Royal Westminster 
Ophthalmic Hospital. Fifth Edition. Ciown Svo, with Plate, 156 
Engravings, also Test-types, lOs. 6d. 

On Diseases and Injuries of the Eye: a Course 

of Systematic and Clinical Lectures to Students and Medical 
Practitioners. By J. R. Wolfe, M.D., F.R.C.S.E. With 10 Coloured 
Plates and 157 Wood Engravings. Svo, 218. 

Convergent Strabismus, and its Treatment, 

an Essay. By Edwih Holthouse, M.A., F.R.C.S., Surgeon to the 
Western Ophthalmic Hospital. Svo, 6s. 
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«7. 4r Churchill's Recent H'orks, 


Norn^l and Pathological Histology of the 

Human Bye and Byelids. By C. Frkd. Pollock, M.U., F.K.C.S., 
and F.R.S.B., Surgeon for l^iseiises of the Bye to AiidcrBon’s Collette 
dispensary, Glasgow. Crc»wn 8vo, with HK> Plates (2:U) drawings), l.=)S. 

Atlas of Ophthalmoscopy. Composed of 12 

ChromO'lithographic Plates (59 Figures drawn from nature) and 
Explanatory Text. By Kichakd LiKnKhiCH, M.R.C.S. Tninslated by 
H. Kosbokouoh Swanzv, M.B. Third Kdition, 4to, tOs. 

Refraction of the Eye : a Manual for Students. 

By Gitstavus Hahthidgk, F.R.C.S., Surgeon to the Il«)yal West- 
minster Ophthalmic Hospital. Kleventh Bditiuii. Crown Hvo, with 
105 Illustrations, also Test-types, etc., 6 b. 


By the samt* Author. 

The Ophthalmoscope : a Manual for Students. 

Fourth Bdition. Crown 8vo, with 65 Illustrations and 4 Plates, 4s. 6il. 

Glaucoma : its Pathology and Treatment. By 

Frikstlky Smith, Ophthalmic Surgeon to the Queen’s Hospital, 
Birmingham. 8vo, with 64 Bngravings atul 12 Zinco-phot<ographs. 

7b. 6d. 

Methods of Operating for Cataract and 

Secondary Impairments of Vision, with the*, rt'sults of .'HX) casf-s. 
By Major G. H. Fink, U.M. Indian Medical Service. Crown «vo, 
with 15 Engravings, 58. 

Diseases of the Eye : a Practical Handbook 

for General Practitioners and Students. By Cecil Eiiwaku Suaw, 
M.D., M.Ch., Ophthalmic Surgeon to the Ulster Hospital for Chiblreu 
and Women, Belfast. With a Test-Cartl for Cohmr- Blind ness. Cr<»wn 
8vo, 38. 6d. 

Diseases of the Ear, including the Anatomy 

and Physiology of the Organ, together with the Treatment of the 
Affections of the Nose and Pharynx, which conduce t.o Aural Disease 
(a Treatise). By T. Mark Hovkll, Senior Aural Surgeon to the 
London Hospital, and Lecturer on Diseases of the Throat in the 
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A Manual of Nitrous Oxide Anaesthesia. 
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Practical Treatise on Mechanical Dentistry. 
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Diseases of the Skin (Introduction to the 
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The Operative Surgery of Malignant Disease. 
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the Cancer Hospital, Brompton. Svo, with 15 Plates. 15 b. 

By the same Author. 

The Re-appearance (Recurrence) of Cancer 
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22 


7, GREAT MARLBOROUGH STREET. 



J* 4r -4* ChurchilPs Recent Works, 

By SIR HENRY THOMPSON, BART,, F.R.C.S, 

Disuses of the Urinary Organs. Clinical 

Lectures. Eighth Edition. 8vo, witii 131 Engni/ings, 10s. rtd. 

Some Important Points connected with the 

•Surgery of the Urinary Organs. LeotiirKS delivered in the U.C.S. 
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Selected Papers on Stone, Prostate, and other 
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Practical Chemistry, and Qualitative Analysis. 

By Frank Clowes, D.Sc. Lond., Emeritus Professor of Chemistry in 
the University College, Nottingham. Sex’oiith Edition. Post 8vo, 
with 101 Engravings and Frontispiece, 8s. 6d. 
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106 Engravings, Ids. 

VoL. IL, Translated by C. E. Gnovas, F.E.S. 8vo, 
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Practical Chemistry, Part I. Qualitative Exer- 
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the Properties, Modes of Assayini^ Proximate Analytical Examination, 
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Third Edition, 
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Edition. 8vo, with 116 Engravings, 20 b. 


26 


7, GREAT MARLBOROUGH STREET. 



J. 4 Churchill* s Recent Wbrhs. 

Chemical Technology; or, Chemistry in its 

Apj^lcations to Arts and Manufactures. Bdited by Charles B. 
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with Engravings, 7 b. 6d. 
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